ヌクレオシド類似体の合成 by 高月, 健一 et al.
(干葉東学学位串請論文)
Sy閃電約昏S岳s ⑳晋弼u琵琶燈⑳S岳感昏 展開a琵⑳g惑
鬼 s量粗 野旦藍 a nd e疏c壷e nをsy温ぬe s量s e宮野ti T ¢腿ye量迅! 浅n遠 野 盈汲虚 L-空曹望
学
- 盈汲艶y虚㌢ゆ-
p yg
i
澄fii量d量n 藍 汲也曲 ¢s義盛e s&¢ m 3'曹5
'
- 0- 鼻恐量広野蔓琴ic- 毘敬e重曹¢含量d藍澄
*
Sy汲ぬe s孟s 急迫d 鼻毛s 鮎 o T e阜e e 迅を野㌢¢野e純畳e§ oぎ野S e u盛岱- 汲怒e量e o §量感藍澄
ヌクレオ シド類似体の合成
* 3
'
,5
'
- 伊 ス ル フィ ニ ル キシ ロ ヌクレ矛 シドを用 い た ､ ビ ュ - ロ マ イシ ン
および D,L - 2,2
プ
- ア ンヒドロ ビリミヂンヌクレ矛 シド類の簡便か つ 効果的な食感
* プ ソイド - ヌクレ 漆シド類 の合成とそ の蛍光特性
2006年 7月
高月 健 -
監⑳閉篭昏g･5鷺S
G密漁菅野急呈豆温馳『鎚 孟 鮎 弧 ◎扱 監芝野e ㌢壷鼠 e 艶奮急呈Se 藍音量¢毘
e 払ap奮e r1.
6e n e f al 王ntf Odu ctio n
e払apを密㌻2.
A n e wprote ctiv egroup
-f
3
f
,5
f
- 0-s t1はnyl
事'
fo r xylか n u eleo side s.
Å simple a nd efTl e呈e nモ synthe sis of2,2
-
- a nbydf かPyrl midin e n u cle o side sき a nd 2
書
,
3事 -
a nhydr o ade n o siri s
e hapをc r3.
Å simple a nd efFl eie nt synthe sis ofpilr O myein a nd 3
き
- -in 8-3
ラ
-de o xy- H
6
dV
6
-
dim ethylade nosin e 鮎 m 3
-
ラ
5- - 0- stilfhyトN
6
チ
磨 -dim ぬyl- x3}io ade n o s呈n e
Chapie T確.
E fTi C主e ntsyn也e sis ofpotentiala ntibiotic L- nucleo side sinte m edi畠te S:
2f - 0- m e syl-3
-
,
5事 - 0-is opr opylide n e-1-(β心 Ⅹylo触 a n o syl)ぬyfni濃e, 2ラ2
き
- a盛ydr o- ト
(β心 a r abin o免まr a n O Syl)tbymine a nd 2,2
'
- a nhydr o-3,3
!
- 0一点ibe n z野圭一量-(β- L-
xy呈o 触 a n o syl)ぬyfnin e
C 払ap毛e ㌻5.
Syn也e sis arid its 鮎 o r e s c e nモpr operty ofps e tido
- n u ele o s呈de s･
Be a n ng substituted be n zimida z ole- ri ng
転o n elⅦ容量¢n
呈呈
臥孟B普¢宮野協鮎亜量藍議書壷¢汲
鬼e鮭盈¢腎呈edge in e n竜
i呈
済督悶督『晶8日悶菅⑳酢済 遜電蓄⑳閑 ⑳閑 監荒野雷酢壷獅 昏閑竜遜萱豊磨雷電垂⑳閑
朋:良書e ㌢畳放漫§
Re age nts(e 翼モr aptlf egr ade)e x c ept m e ilt o n ed beまo w w e r ePti 陀ha B ed 鮎m W ako
Pu r eChe mic allndtiStfie s
,
Ltd.
,
a nd w e r e tlS ed wi也o uモptiTfl e atio n. 写hio nylc払io Tide
w a spu r chas ed fr o mTokyo 監a s ei Kogyo Co. , Ltd. 2,2
ラ
ー 鬼呈血ydr e u fidin e宅ati払e ntie
s 蓬mPle), cyi din e(at1也e ntie s a mple), 2,2
'
- a nhyd1
･
O Cydd呈n e hydf O ek呈o fide(a u也e n嘗ie
s airiPie), B O G-4(m e也oxy- L -phe nylalanine)き Pd(OHラ2-C (Pe aflm a n
'
s e at盈iysモ) 皿d
DCC w e r epu f Cha s ed 鮎m S呈gm a- 鬼idrieh ∈o.
Ge n e r alMe毛払¢盛s
Mel ぬgpoi nts W er edeter min ed with Ya m ato Mel 血g Po呈nモ卑ppar ぬ s Model M P-
●
2 1.
1
H-N M 昆(400 M 報zラand
13
c-NM 昆(126.5M Hz)spe ctr a w er e r e c o rdedo nJ忘O L L A
480a nd G S X 500spe ctr o m eモ rs, r e spe ctiv ely, D M S O
-d5 o rD28 w a-s ㍑s ed a s s oive 投首
arid Me4Si o r3-(Tr呈m ethyls呈Iyl)pr opio nic-2,2,3,3-㌔ a ∈ids odit m s aiモ(TS㌘き as a n
主nte m alsta ndard. C he mic alshi氏s ar e T ePO fied as8去ppfn. 王R spe ぬ a w e r e r e c o rdedo n
aJS A C O FT乃R-ヰlospeetro m eモef aS aK Br-pel は. High-f eS Oitltio fl m a s s SPe e昏a w e r e
pe rfo r m edo n aJE OLJ M X
-H XuO･ Colti m nehf Ofn aiogr apby w a spef鮎r m e-ae n silic a
gel(230-400m e sh). T hin laye r ehro m aモogf aPhy(T i c) w a spe rぬ召丑 ed e n si呈呈e agel
(Mer ek, T i cgrade7749 wi也gypsti mbinde r).
呈V
6 甑題節電℡『瑠
G昏m 鐙酢a澄芽悶菅『⑳du c竜垂⑳閃
王n the s e ar ch fo r e免 ctiv e a31d 触 ci o n alage 昆tS, a n ttfnbe f Ofst 嘘egie sha v ebe e n
de vis edto de sign n u cle o sides a n a呈ogs･ Nu cle o s呈des a n alogs pr epaf e畠 s ofa r C a nbe
elas siFl ed into three eatego Tie s :1)s ugar m odi 鮎d,2)bas e rn odifl ed, a nd3ラpho sph盈モe
f nOdiFl ed a n aiogs･ M o st ofthe e o 琵 -O nly k31 O W n a e鮎 c o mpo t nds be呈o ngモo the
fo r m e rtw o C atego ries.
The r eha sbe e n c o n sider able inte re stin s tlgar m odifi ed n tl Ceo side s a spote nia呈
a ntivir al
,
a fit c afie e f
,
a nd biosynthetic inhib呈to r age nts･ A vaFie号y ofstr a短gies have
be e nde vis edto de sign n u el oside a n aiogti e S･
l) Ho w e ve,r, o n e clas s ofs喝 ar- m Od圭鮎d
a n aまogu e s, the D- and し ⅩyloAlf a n O n tlCle o sides(Figu r eトl),ha sbe e n r e c eiv d i皇miモed
atte ntio nde spite Oftheir e a sy a v ailability a nd in e xpe n siv e n e s s･ A lite rぬ r e s u r v eyO n
xyloAir a n O n u Cie o sides r ev ealed 也e 6oilo Ⅷ gtw o distin ctiv epolぬ
2) Fif鴎 m o s嘗 of
t也elite T afur e s r epo rted m e r elythe syn也e sis 昆ndpr ope rde s of荒yio 鮎 an o n tl C呈e o side s,
a ndn o atte ntio nhasbe e npaidto ぬe syrlthe sis of也e量fb呈o a ctiv ede fiv盛v e s暮 Se c o ndlyき
the r eis n o c o mpr ehe n siv e che micalstudyoftぬe L- Ⅹylo鮎r 弧 O B u ele o side s･ He n e eき n O
biologic al data o nぬei- xyまo 触 a n o n u c呈e o sides ar e a v ailable.
H O
1?/Ho
Ba s e Ba s e
○
○､
O H o H
D L
Xぎ圭oftzr 袋 恥 B Ⅶ盛 砂Side
O H
H O O H
〆 0
&Ho
O H
β-”- 濫y圭e 頓F董a董ile
Fig 肝 el-i
h 払is dis s eぬtionき喜have challe ngedモo study 蝕e abo v e-f n e n鮎 ned 紬 oimpo Tt逆毛
poi nts a nd developeda n e wpF Oモe eモiv egr o tiP
i i
3',5
ラ
ー 0 - 野量o- s t3量fi野量
”
fo Fぬe sy線ぬe sis
8f ぬe fouo w l ng n u C王e o sides asdepl eted in F呈gtlf e呈-2･ Ptif O 提呈ye主n has be e n tiS ed
i
e 毘te n Siv eiyfo r ぬ ∈idatio n ofthe m e e畠a nis m ofpT Otぬ b皇osynthe §is-
3き 2
ヲ
2
,
- 廃盛 v盛 掛J
pyflぬ主din e n tiele o s皇de s a nd 2
ラ
,
3ラ ー a nhydf O ade n o sin e af eぬe key l彪e rm ed量感e sfo Fぬe
pT e戸a f atio n of 2
'
-de o xy a nd 2
ラ
ー 鮎 ctio n ai pyTimidin e n tlCleo sまdes.
尋) T hf e e L-
pyrl midin e n u cle oside s a r epote ntia呈 pf e C tlf S O rS Of 2
'
- stlbsぬ珪ed i-pym 弧idi盟e
ntiele o side sle ad皇ngモo n o v ela ndeffe eiv e 弧tibiotie し n ti el oside s.
Ba s e
0
i
S
♂
O H
3'
,
5事- 0 -StlⅠrtny!
Ⅹyl8 n tl曲 esi感es
臼0
0
討
(7
溺
＼
由
醐 O H
ヾ
H2N i
議
2
A O we
PtlFe mye m
H O∴
R
H8J
N
”議
ち2
f
- Å控bydFe -
Pyrifniin e 恐顎Ci紬 Side 2
事f
,3
書
一息王由ydF母議盛cri8 SiB e
琉｡ VAHo
払
○”
顕←
L-Py㌢童rn董di投e n 覗eie 昏容量des
野毒gtlr ei-2
2
鴻o
O Bz
O ＼ O Bz
T he s e c o nds tlbjectoぎ 血s dis s ertatio nisto de v eiop 鮎 o r e s e e nも n u e呈e e side§. 圭n ぬ
ba s e m odified c atego ry, the r ehasbe e n c o n s量de r able呈nter e stifiheteT e Cyei-e
-be a r ng
n u eie o side s(s か e ailed ps e udo - n tle o side s)I Re c e 恐竜Iy, 鮎 o f e S e e n嘗 ol呈genu e呈e otide s
ha v ebe e n synぬe siz ed a ndtheirb呈nd呈fig abilitiesto 昆阿鼻 hav ebe e 昆in v es毛ig戯ed a § a
u sぬi to ol fo r m O nito ring 昆封Å hybridizaモio 迅･
5) Be n z呈mida z oie
,
a n a Fe m盛呈e
heter o cycle, 主s a pote nt 鮎 o r opho r ef8 Tthis pu rpo s e･
6) A 地 o喝畠 be n z皇m皇da z ole
ps e udo- n tiel o side sha v e alr e adybe e nsynthe siz ed 呈n 蝕eま主tef- f e,
7き ぬe sy 地 e sis w as
limited o nly l n 也e de畠v ativ e sha ving s ubst呈fu e n毛s o nthe be fiZ e n e f呈ng Of ぬe
be n zimida z ole.
王n this dis seぬtio n, 王 ha ∇e syn蝕esized ps e udo - ntiCie o side s ha v i ng V afie u s
s tibstittie ntS a毛 蝕e 2-po sitio n of be n zimida z ole m eiefy(Figtlr ei-3)and 豆n v e s畠gaied
也eir 鮎 o r es c e ntpr ope rtie s.
R<y:二項
”
2-Stzb東量ttlted
Be n 2:imida 芸ele
辛
O Bz
CⅠ
BzO
BzO
O Bz
R
NふN
も d
F圭gtlrei-3
0 =
= ○ R
悶
太N
畠
2-Silb東i‡tI毛ed Be 鞄芸i澄l董8認諾8ie
ps etI由 一 河u c!o side s
毘efe T e 汲e e$
1. (a) Vorbr ug ge nラ H.; Rtぬ-Pohle n z, C. H 弧d b8盛 ef 鰐ue呈ee side S}fntbe s主s;3ohi3
W iまey & So n s,王n c. , 2801.
(ら)fchika野aき 邑;Kate, a. Cur r. Wed. Che 汲 2串8呈亨8,385一身23
2.(a)Rob呈n sき M . I.; M iles, a. W .; 鮎 m a n o, M 暮 C･;監a spar予 R･ L･ J･ Org･ C he m･ 2昏昏量,
66
,
8204-82 柑.
一
っ
3
(bラSa m a n o, M ･ C.;昆obin s, ” . 5. Tetr ahedr o nLeft. 漫撃8撃き3 0, 232撃- 23 2｡
弼 Nguye n-Tft mg, 鞘･ Q･; 勤 勉 , O･;Ter e ri2:i,S.;Stf a ZeWSk皇, P. J. Org. a he m. 2◎串3,
68
,
2038-204呈
.
(a)Botta, 0･;S毛r a zew ski,P. Nu cle o side sNude otide s呈撃撃撃, 18,72ト723.
(e)Gefber, N ･ N ･;Le ehe vaiまe r, H. A , i. erg. C he m. 農学62,2 7, i 73 ま-王732.
(i)Gu adn o, A ･ J･;Kred皇ehタ N. ” . Bio chim . Biophys- Actai撃63,68,3 17-3 19.
(g)So w a, W ･ Ca n･ J･ C he m･ 盈撃6轟, 46,1586-1589. (hラO kf u S Z ek, 良;Ve rkade,I. G.
J Wed. C he m, l撃7撃
,
22
,
882-8 85.
(i)Oz ois, A ･ M ･;Azhaye v, A･ V･;Dyatkin a, ”. B.;Kr aye v sky, Å. 良, Synthe sis呈撃$8,
557-559.
Q)Ozols, A. ” .;A 盛aye v, A. V.; Kr野 e V Sky, A. A.;Ushako v, A . S.;Gritl eh v, 国.
V.;Gottikh, a, P. Synthe sis旦9蕃蓉,5 59-561.
(kラSaneyo shi, ” .;N 皇shiz aka, H.; Kaiohヲ N. C he m. P ha r m. Bull. 1撃客i, 2 9, 2769-
2775.
(i)Viss e r, G･ M ･;Scha綻e nke fk, C.; v a nBo o mラ J. ”. Re el. Tr a y. C hin . P 轡 -B封
1撃84
,
1 03
,
1651 6 8.
(m)MeDo n ald, F. E.;Gie a s o fi, ” . ” . i Am . the m. Sa c. 星野轟,118,6 糾8-6659,
(a)Bake r, B. a.;Jo s eph,I. P.;W ilまia m sきJ. H. i Am . t he m. Sa c. i撃55, 7 7, i-7.
(o)Bake r, B. a.;Scha tlb, a. E.;W ini弧 S,5. H. i. A 艶 Che m. Sa c. 呈撃55ヲ ア7,7-12.
(p)Baker, B. a.;Schattb, a. E.;Jo s eph,I. P.; W illia m s, I. H. i. A m . C he7?iSo c.
1955
,
7 7
亨
12-15.
(q)B 盛eT, B. a.;Seha ub, A. E.;Kis s m a n, H. ” . i. Am . C he 取 So c. 農学55, 7 7,59i呈-
5 915,
(f)Me ngei, 昆.;W iedn e r, H. C he m. BE T, 且976,109,ヰ33-ヰ43.
(s)Nakaya m a, C,;S盈毘eyO Shi, ” . Hu cle o side s& Nu cle oti盛s,i撃82曹1,王3 9-呈鶴 .
(i)Go s s eiin, G.;Be fgOgn e昏 M rC.;Rtidder,I.;De C呈e r eq, 邑;量mba eh,5. 一己. i. Meg.
C he 汲 i撃害6,2 9,2 03-213.
3.(a)S 血adoln圭k, a. I. Nu cle o side ÅnfibioticJS; W iley:Ne wYo rk,呈978; p p. 隻-5 O.
弼 凱血adolnik, a. 5. Ntiele osides asB量ologie ai pr obe s; 腎iley:Ne w Yo Tk号音979芸PP-
96-102.
轟
4.(荏)McGe e, D. P. ∈.;Z haま, Y. Nu cle o side s& Nu ciie otide s農学撃轟,15, i797-呈803.
(b) Ros s, B. S.; Spr皇nge r, 良. ”,; To fte fie皇ヲ Z.; D皇m o ck. S. Nu cie o gide s &
Nu cle otide si撃撃7,16,164トま643.
(a)a. Sar oj;J皇n - Va nTa ng U･S. US5,739ラ314.
(dラn. Sa r oja.;Jin- yafiTa ng. Orga nic Pr o c e s sRe s e a r ch a Be v eiopm e nt2 紳8, 4,
呈70-17 i.
(e)Pam e rit e f, G.;Schr nitt, G･;Dolleラ F･;Lti u, B. Tetr ahedr o n1撃撃確, 50,536ま-5 3 級
(i)Cordingio n,I. F.;Do er r,‡. i.;Fo x,I.I. i. erg, Che m. 呈撃6尋,29,5 58.
5. Ya m a n a
,
K.;Zako, ”; Asaz tlm a, a;王w a s e, 昆.;Naka n e, ”.; Mtlf aka m呈, 鬼. Ange 博.
C he m. Inte r n. E d.(E)2¢8i,40,1 184.
6. Ts ou, K. C.;D.I. Rabigef, D. I.;Sobei, B. J. Meg. C he m. 1撃轟撃,1 2き818.
7. a)犠屯itt呈e,C. P.;Robins, a. 毘, i A m . C hem , Sac. 1撃65,87,4940,
b)a. A. , 63,P17王08, Fr. Pat. ,1 402909(1 65).(Takeぬ Phaf m. Co一)
5
監醜菰野篭蜜『望
展 悶昏轡 野酢¢篭蜜C竜義v 藍g酢⑬ 岬
甘V3曾,5
守
一 0-雷u穿骨壷閃y萱
弼 紬酢賞野馨⑳ - 悶u eす昏¢S壷d昏$8
魚 s毒m 野昔e a 悶d 昏貯蓄cie 悶亀S野悶竜馳e s畜s ¢菅芝,空
曹
- a悶馳y感㌢& 野 酢蓬iYi義盛長門壁
ai
閃鎚C琵昏0 Side s
, 遜閃虚空
書
,3
-
- a 閃細野か ⑳a感蓉悶⑳S毒m e
鬼bs奄T a eを
王de v eloped a n e wpr ote ctiv egr o up, 也e cyclic s ti王畠te ofthe3
'
,
5ラ ーdihydf e Xygr O tlPS亨
fo r synthe sis ofv ario u s n tiCまe o side s- Six kinds of 3
'
,
5' - 0- cycまie s u呈fi竃e s4議 - a, 5晦
a nd 6w e r epr epar ed in highyields 丘o mtらe c o fr e SPO ndirig 野Io - 盛din e sl盈 - 蛋, Xylo -
eytidin e s2盈b, a nd xylo -ade no sin e 3, f e SPe eモiv eiy暮 Sy盛 e sis of 2,2
ち
-anhydr o-
pyn midifi e n tiCle o s呈de s鮎 - e a nd 2
'
,
3' - a nhydr o ade n o s豆n ei2, the keyinier m e,dia毛e sfbr
也epr epa r幻io n ofa ntibiotic nucle o side s, w as c arriedo utbydepr ote ctio n of 也e s ulfi紐
m oietythr o tlghぬe2
'
,3
'
- o xir a ninte f m ed呈ate sde riv ed &o mthe3
'
, 5
'
- 0- cyc呈呈c s tli畠ie s･
Åis o王pr e s e nted a n e wtype ofster e o spe c皇員c hydr o xyl 盛o n via 2,2
'
- a血ydf O Cyi量血 es
旦昏re s uはng呈n aform atio n ofribo - cytidin e sl呈.
‡汲毛ro盛tlet量o 温
Altho ugh n u m er o tlS m ethodsfo rpr ote ctio n of hydf O 貰ylgr o tlPS 転a v ebe e nde v e極ed
呈n n u cleos皇de che m皇s毛ry, stilln e w e免 cモ皇∇e pr oモe c鮎 e gr o ups a r ede s呈f ed 呈n o嘘 r毛o
C ope wi也r apidprogr e s s量n this aぎe a･
l
Ⅰha v e e xploi紐d a n e wpr o宅e ctiv egr o tlP, 也e
cycま呈c s ui畠te which is n oモ o nly a B ef:ficie n毛pr o紐ctiv egr o upfo r3
f
,5
事
一転ydro野 gm uPSヲ
but als o apote ntie avlag gr O呼 Thisfe ぬ f eisde fn O n S毛r aied in tらe syn也e s e s of 2,2
ラ
ー
a nhydr opyrl midifi e S8. T he cye呈iG Stf王flモe prote e毛iv egr o tLP W お e呈i壬由n aied by 弧
intr am oie c tilaf n u Cieophilc atta ckwith 2
'
-hydr o 濫ぎgr O ttP.
T his ste r e o､va nd r egl O S ei cモ短e synthe sis of n u c呈e o s圭de sha sbe e n ap plied 宅o 2,2
事
-
如法ydT O-PyTl midin e n iieまe o side s審, ぬe key まn紐r m edi威e sfo r塊e pT eP盈F戯io n eぎ2
f
-
de o xy a nd 2
-
- 鮎n ctio n al圭z ed pyrim呈d皇n e n ti Cle o side s, stleh 昆S β-thymidin e a nd 2
ラ
ー 0-
6
m ethyトp yrlfn呈din e n tl Cie o side s･
2
T hepr e s e n c e of 2
,
- 0- m e也yipyTi m主din e n u e呈e o s皇de s呈n
oiigo n u cle otide spr o vide sbeおr stabilty aridals ob呈n 血 g ab呈l晦te 也e c o mpie 琵呈e n毛盈Fy
｢ r
ge n etargets, fo r e x a mple, the s e c o nd- ge n e r atio n a ntis e n s e e o n s触 eio n･
3
茎毘 ge n e r al,
2
f
-de o xyn tl ei o s呈de s
4
a nd 2f -fhnetio n aliz ed p yrl mid呈fie n tiCie o side s stlCh a s 2
-
- 0-
m ethyl-pyデ1 m主din e n tlCie o sides a nd 2
'
-haloge n o pyn mid皇B e n u Cle oside sラ ぬ v e be e n
pr epar ed fr o mD -ribo s e･
5
Ho w e v er
,
thehighc o st ofD-riちo s epo s e s a王im呈もaio nto 蝕e
m ethod fo rpr a ctic al u s e･ Åfi alte m ativ e m ethod, 2-de o 還y- D -Tibo s e a s a東aぬ ag
m ate rial
,
is fr a ught withpo o r afiO m e r S ele etiviモy･ 王モis de sir able to tiS e主n e琴 e 毘Siv e
s-ugafS S uch asD - Ⅹylo s e a s a sta ftl ng m aie fi盈i fo r也e主rpr a ctic alsynぬe s皇s. SefTa r, o nly
o n e synthe sis ofβ-thyfnidin e ha s be e nkn o w n tlSing D - Ⅹy呈o s evia 2,2
'
- a nhydr o-
thymidin e馳 in a m ode r ateyi ぬ
6
My m ethodology w a s ais o appliedtothe sy地 e sis
of 2
ラ
,
3
'
- Anhydr o- ade n o sin ei2u s ing D- xylo s e. 王t呈s a nimpoぬfliinte m ediatefo f也e
sy昆也e sis of a ntibiotics s u ch a s 3
'
-de o xyade n o s呈n e(Cordyc epin)
7
a nd is tiS 覗aily
prepar ed 鮎m D -ribo- ade n o si王ie.(Figu r e2-1)
7
Ba s e
0
i
S
♂
ユ 0
O H
3一
号
5書 - 0 -SⅦi鮎yl
Xylo 迅t[ele B S童貞es
o
H&
Ho
延
β-T 払y出idin e
H O
｡巌R
よi
O H
Ba s e
”o＼
由
O H O Me
2事 - 0- M e組yⅠpyrimidin e
ntJClee sidc
" ○＼
缶 - ｡ H
" 0
0 H O H
D- Riもos e
O H
O H
之- De 8 濫y- D - ribe se
呈2
H O
”
(y
闘
ヽく
関
困
/)
<7
N
N議
”o
干魂
3事相c 母野 ade 免¢§in 宅
”o
箪壷
D-ⅩylB5 e
Figtl re2-i Key B u C壬e o sides a nds喝 arsfo rぬis s紐dy
O H
He r ein, 王 r epo Ttdetails of 也e synthe sis of 害a nd 12prepaf ed 良o m D- xylo s e態y
琴Plying a n o v ela nd e氏eie ntribo -sモe r e o s ele etiv e a nd 3
'
-r egまO S e王e e鮎 e T e a ff a nge m e n電
of 3
'
,
5
!
- 0,s ul畠nylxylo - n u cle o side s4 a nd 6, r e spe ci vely. 鬼iso, 王pr e s e nted 圭s a n e 闇
type of ste r e o spe c董鮎 hydfO Xyl盛io n via 2,2
f
増 血ydr o eytid主n e sl¢ re sd 滋ng in a
fo f m a由 n ofribo - cyt呈din e sii.
S
鼠蟹S u濃密s 鬼皿虚 節義s c 硯S容量¢盟
Syn飽esis ¢g3
'
,5
'
- 0 -整u星戯野星 野畳o 泣迅C蔓 鰯 量d密§ 猛追d 野訂¢野e吟 ¢嘗 ぬ e3',5' - 0 - 澄Ⅶ済 野蔓
gT O tlp
β-i3- Xyl ぬr a n o syi n tiel o side s 畳, 2 and 3 w e r epr ep 鑑 ed 鮎m e o m e r e呈al呈y
a v ailablein e xpe n siv eD
- xylo s e a c e o rdilgtOt也eli盲e f a細 e.
6,8(sche m e2-1)
Re紬 陀 R Ce 8tbき
”○
＼
鞄
D-Ⅹylo s e
BzC‡
Pyridin e
i-BuN H2
関eO H
O H
Ac etone
ZnCI2/P P A
BzO
1?/Ba
輿
Ac20iAcO H
BzO
l? 鷲
£羊H2S O4
" o
1鞘
ase
Xyfo-Nu cleoside s
il,2, 3き
地 顔
”o
箪妄
D-Xylo s e
OH
Ac201AcO H
BzO
1?/Ba
H2S O4
MeO H
H C暮(ga s)
O Bz
H O
l?/Ho
関e3Si-Ba s e
O Ac
H O
つ?/Ho
H2〔)(PH=1-1.5き
1
u
a㌔ Me3Si- Ba s e
O Ac
O Ac
C H C‡3 0 r
監羊
熱望
ase
○兵c
Ba s e汀, C and兵き
海碍ギ還
BzCl
OMe
BzO
l?/Ba
昌H Pyridin e T o Bz
モIBu悶H2
関eO H
0 8z
Seぬe m e芝-呈 Syrltbesis of翼ylo-fitlee e s董由s
9
0 関e
H O
筆意
おe
X撃事¢-Nt& c[e e si8e s
宅1,2, 3き
The syn&esis of3
'
,
5' - 0-s u王finyl又ylか n tl eo side s趨,5 a nd 感量s she腎 ni盟 Seheffi e2-2.
Re a etio盟S Of 急
き
望 a nd 3with 也io ny呈ehl 威dein dry a e eto niモri王e a飽 fded e TyStal呈i温e
3f
,
5f - 0- cyclo s uifinyl deTiv ative s尋,5 a nd 6 in 78-86% yields
9
威 鮎 tit 血 o m盛ogr aph董e
pu fiFI C atie n･ T heirinfr ar edspe ctr a sho w edthe sha rpba nds eofT e SPO nding宅othe vs 輔
of 也e aikylatea s tllfin aie e stef at i 180-125 7em
-I
. T heir str tie抱 r e s w er ed 紐 miried
ba s ed o nN M R弧 d FA B-M Sspe ctr ala n aiys e s･ T he 3
ラ
ラ
5ラ ー 0- stilFlnylgr o up ca nbe a
go od le a v i nggr o up Witb a n a s sista n c e ofa n tl Ce ophiiic a触 ckbythe2
,
- c a Eba mo¥lo T
2
'
-hydr o xyl gr o t=p 鮎 m the 鑑- Side of 3
ラ
ーPO Si 鮎n affo Fdirig 3
'
- stlbsti宅地 d ribo-
fi u Cle o side/sin a ster e o- a ndr egi O S el etiv e w ay.
X¥‡e･ nuc事e os蔓d菅S
la二R= H o
iB:良 - ”
le:A -F
RO
鮒
R
O H
/ O $ O eⅠタ祁 ee 紺
SuI弔r7Vl-貰¥fo TItJぢ‡督O Sは昏 S
o
H&
屯:R芸≡H (豊2%)
4b:a- はe(畠5%)
4c:R-ど (害3 %)
Firl苛事Predu c短
tS 虎e和 昏2)
0
響
/ 23:Ri -H
2 5ニRt-F
㌔
㍑9/ o 2,2- ･鼻月由ydr eやぎrimidirie
rl tlC始o si 血s 弼
柑0
驚 QH
ローXylo se
｡掛 o
▲ - - - -一 ■ - I-
O H
I
o惑R
f
Oi
/ 0
OE[
Q#;N
2 2
＼ ぞ
N
JiO O H
/ 0
3
O H
S O C事,尉 eC 討
通
SO CⅠが軸 eC 紺
Pyrid由e
4
O H
◎ e
o蒸妄書
顔
OH
(y
N7
5
o
//
nd
6
0H
5a:琵
-
- ”i'蕃5 %ラ
Sb:a
(車F(7g%)
惑6:(き6%)
§e払e n e21芝 Syn也e s喜s of3
'
,
5
'
- 0 -s uまFlnylxy圭e n u cle os主de s
豆0
Tibか∈ytidifieSillき
(u r!exp昏Cted 細BSIo 償 aぬnき
2'.ぎ ･触由ydro義de rT畷昔日昏
(1 空手
Sy汲ぬ藍§董卓 ◎野望学芸
ラ
ー 盈汲ぬydF ¢増野㌢孟殿嘉戯盈蟹 弧恕監豊蟹¢S量感密S 盈鼠盛 ぬe壷酢を野急造S鮎酢迅 盈奮壷魯迅 量温を昏
Fibo- ey音量d量n e 昏
T he sy地 eモie r o titeモo2タ2
う
ー a血ydf O-Pyぎ1 miぬ e 毘u Cie o side s孝is o ti音量盟ed in Sche m e
2-3･ Tr e aモn e nt ofcycio s ti 員nyltl感 n es舶 , 4e a nd cyelo s tilSi ny地ymidin e 繊 w 池
s odiu m hydT Oge n C a rbo n atein dry D M Fat90
o
C fo r5h ga v e2苧2
事
- a nhydr o ntlC呈e o side s
紘
,
8e a nd 紬 in87･3-95･9 %yields, r espe ctiv eiy･ T he r e a ctio n o e e n r r edspe c呈鮎auyt盟
dry DMF a nd n o r e a et皇o n w a s obs er v ed in ぬ er s olv e nts; MeCN a ndiヲ3-dio x n a n e.
T he r e a ction pr o c e ed d in a high yieid irr e spe cモive of the ele ctro nic n 盈細 e of
s ubstifue nts at ike 5-po s呈tio n･ For2,2
f
- a盛ydr o u ri血 e Sa,
壬
H
,
13c一 対M 毘a nd mp data
w e r eide ntic alwitb 血 s e ofthe a血 e ntic s a mp呈e(Sigm a- Åidrich), a nd
l
H-N M 漫 da毛a
oぎ也e2
,
2' - a nbydr o毛hymidin e馳 w ef e agr e ed wi也tho s e呈n ぬeまite r盛tiTe
lO
.
Cyelo s tll 血ylcytidin es 5盈 a nd 5h, obtain ed bythe s a m epro e edtif e お尋, w e 托 Sモa地
atro o mte mper atu r e･ StlrPrisingiy, 也cy w e r etr a nsfo f m ed 呈nto ribo- cyi呈di濃e S急呈a 皿d
呈l払in 76f5 a nd 49･2% yields, r e spe ctiv ely･ In c oぬ a sttothe sy地 e sis oi轟, n ei 鮎r
ぬe fo rrn戯io n of 2,2
-
- a nhydf O Cyfidin es n o r a-r b呈n o- eyt呈din es w a s obs erved. T らe
cyddin e旦i盈 Obtain edsho w edide ntic alspe c&al data 閤東h 鮎se of 也e 窪地 組音量e 蛋 - pまe
(Sigm かA王drich)･ 壬n o rde rfo c o nfl琵 毘tbe T e aC鮎n m e ehanis m s, w e e a 評ied o tiモ 鮎
r e a cモio n tiSl ng a n呈ndepe nde ntly prepar ed 呈e乱 T もe r e a eモio n of 呈鮎 u nぬ ぬe s a m e
f e a Cfio n c o ndito n s a sfo rぬe 野ePa f atio nefIRAdir e ctlyfr o m5affo rded l呈盈in80.9 %
yield･ Co n s eqtl e ntly, 也e f e S tll毛s s tlP PO Tt the as stn p鮎 n 鮎毛ぬe r e a ctions pT e e e ed via
2
,
2f - a nhydr o cytidin e s1軌 王t圭s w ellk=I O W n鮎壬the hydm呈ysis of 呈egiv e s a rbin o-
cyi din e(ar かC)
9a),li
･ 王n c o nなa st
,
也e ribo - eyi童貞in e s w e r ePr Obably ぬr m ed via 地
主nter m ediate息O in c o rpo f at
･
ed witha e arbo n aiein dryD M Fassho w ni迅 Sche m e2-3.
Sy追払es量s ef 2
'
亨3
'
- a n亀ydT O ade 迅¢S孟汲 C
T hebas e- e ata呈yz edr e a cモ圭o n of 轟a免 rded 星2 呈n ayieldof 83.0 %(Seぬe m e2-3き. T he
2f
ラ
3事 - o xir甲e SモftiChf e量s e vidently prepar ed by ぬe s tibs ぬ 鮎 n efthe eyelo s ulfinvl■′
gr o tiP aモ由e 3
f
-po s呈t呈on witb 也e 2
f
-hydf O野 gr O tlP 鮎 m ぬe 鑑-Side. T he r e sul嘗s a呈s o
呈ndie aモe 也e pr ese nce of 鮎 2
'
,
3
'
- o xir 弧 e呈n絶r media壬e s7 a nd 撃 ぬ董v ed 蕗o m 3
'
予
5
ラ
ー
s til毘nyipyr呈王思量din e n u cle o sides頚a nd 5ラ 托SPe etiv e呈y･
ま呈
鰭R
≠
N 盛 C O3
/D櫛
- 秦-
Naii C 03
/D如ぎ
o
/
/
派0ン0
4
0 日
◎ 8
｡蔚
.I
鍵
(7
N
”
0 日
O
i
㌔
O
し0
叫 -
惑
HO
H e
N 畠臼C O3
/DM ア
瑠
R
l
H ｡岱R
'事
e9
,
(y:
ビo
専
叫 k
､
もこ
｡漆R
'
臼0
轡
i
a-i
鮎:民
事
蓋 H 器7 %
さ短:民
事
- Afle 9 3 %
孝c:民
事
- ぎ 96 %
野芸
濃す
民
'一
”o
碗 Il
壬Ia:監
事1- H 77 %
呈Ib:R
f事-冒 4 9 %
討
㌔
6 12(8O%)
Sehe 持l e2-3 Sy地 esis of2,2
'
- a nhydro-pyrimidin n u cle o si 血s害タ ribo- cytid 由es7
and 2'
タ
3ラ - anhydT O adefiOS圭n e12
Co n e呈顎Sio n
壬n c o n cltlSio n
,
王ha v e e xp呈oited a n efBe eモiv e n e wpr oもeぬ ng 欝0 設P, ぬ cyclie sd 畠te
ofthe 3
f
,
5
事
-dihydro xy gr o tlPS, fo rthe synthesis of v a fio tiS n tlCie o side s. W 地 温
技S S皇sta n c e ofthispT Oモe ctiv egr o up,王ha v e e stab呈isheda n e汚eie n毛syぬ es量s of2
事
-de o 荒y,
2
f
- 鮎ユCtio B aipyrl血din e n tiCle o side s
2
,
6
,8,9
, a nd 3
f
-de o xyade n o sin e s.
?
監互pe rim e 汲音汲亜Se e鮎 温
j関a書e F量a圭s
Re age nis(e xなa pば e gr ade)exe ep竃 迅 e n毛io n ed beio w w e r ep慣 ぬa s ed 鮎m W 盛8
Pぽ e C he mic al ln血st由es, L毛d･ , 犯 d w er e tlSed w 池 o ti電p感畠eai呈o 態･ T hio nyle払lo ride
量2
w aspu f eha s ed fr o m首okyo Ka s ei 監egyo Co･ う Lモd･ 2,2
'
一 兵nhy如 tifdin e(ati也erlモ主e
s a mp呈e of 鮎ラ, eytidin e(authe nモ呈e s a mple of 盈豊丘ラ 弧 d 2,2ラ ー a軸 dT O eytidine
hydr o chlor皇de(authe ntic,s a mple of且¢)w er epu f eha s ed 鮎m S呈gm a一 兵l 戯eh Co一 β-i3-
Xy王o民主r 蓬n O Sylfitlele o sides(息a- e, 2盈,b 皿d 3) 腎e T e Sy地 e siz ed 鮎 m ∈o 首 鼠 e r eially
av aiiable D- Ⅹylo s e via2,3,5-tri- 0-be n zoyl# D 一 笑y呈ofhr a Ei O Syトn tiele o side s a e co rd呈盟g竃o
theliterぬ r e.
8
Sy取組es畳s ¢君β- D - 濫y丑¢飽㌢a n 粥y蔓温 故 ぬ ¢S量感es
i-β- D- Ⅹy亜¢ftl r a 迅¢Sylt2 r a ei量(呈a)
mp153
o
C(2-pr opa riOl/99 % EtO H)･ 王R(K Bf):V - 3 408,2 922, 8 07, 呈693,1 488,1 4i7,
ま270
,
= 0
,
1 038
,
2g
,
768c m
-i
･
l
H N M R(D M S O-d
f
):811･25(bf S,l HきN Hラ,7 76(a,J
= 8･2 Hz
,
1H
,
6- ”), 5･73(a,J - 4･O Hz,i H,呈
'
- Hラ, 5.6 6(蛋, 1Hぅ O Hラ,5.61(dJ - 7.9 Hち
I H
,
5- H),5･48(a, J - 3･4Hz, lH, O H), 4･72(s, 1H, O H), ヰ.09(dd,J - 9.0 皿 d5.7 Hz,
l H), 3･9 4(a, J - 20･8Hz, 2H), 3･73(a , 1H), 3･66(a , 呈H)I
i 3
c NM R(D M S O-d
6
ラ:
8163.2
, 150.5, 1 4l.3, 100.8, 9O.8, 8 3.7, 8 0.6, 7 4.5, 5 9i8. FÅBI M S朋友: 245.0768
(E
'
M＋H]
＋
,
C9H13N206r equir es m/I:245.0 774).
1-β- D - Ⅹy畳8ftlT a n e野蔓飽ymi温e(1転)
rap158
o
C(ae eto n e/2-pr op 弧 Ol).(lit.
1 2a)156-157.5
o
C)IR(K Br):v - 3 428き 2956,2 83e,
169l,ま475, 1 268, 1 089c m
‾l
･
l
H N M R(D M S O-d
6
ラ:8 u･28(br s,iH, 鞘H∋,7.66(dJ -
0･9 Hz
,
1 H
,
6- H),5･72(a,J - 4･3 Hz,l H,1
'
- Hラ,5.68(a,i - i.8 Hz,1 Hき O H),5.3 9絶 J -
2
･
4Hz
,
1 H
,
O H), 4･74(bT S, 1 H, O H), 4-0 7(m , l H),3･96絶 J - i4.3 Hz, 2H)ヲ 3.7呈∈m ラ
2 H), i.76絶 J - 0.6 Hz,3 H, Me).
1 3
c N M R(D M S O- み 8163,8,1 5O.6ヲ 呈37.lヲl級 卑,
9O.4, 83.2, 80.6, 7 ヰ.8き 59.2, 1 2.4. F A B- M Sm/z:259.8 938(【M＋H】
車
, cIOH1 5N206
r equir e s m jfz:259.0 930).
畳-(β- ” -Ⅹyl¢紬 y a n o sy丑)15一男恐◎r ¢u T a ei董そ呈e)
oil. 況(K Br):v - 3398,2818,呈709,呈257, 1089c m
-I
.
i
H N M 毘(D M S Odラ:8i壬.65締r
s
,
呈H
,
N Hラ,8･08(a, i - 7･6 Hz, 呈H, 6- ”),5-77(br s, l Hぅl
'
- ”), 5.65蔓竜, i - 隻. 欄 z,まH予
呈3
oHラ, 5･5O(br s, 呈fi
y
, O Hラ, 4･78(br s, l鰐ラ 8 Hラ, 4 儲(fnヲ 呈甜)ラ3,9 9(転F S, 呈Hララ 3.93縛㌻ sラ
1H)5 3･71(rn,2H)･
13
c ”-(DMS O-d6き:8呈57･8絶 Jcp - 25 - ラ, 呈線 8, ま3 9事 鶴 Jc戸
≡ 229･7 Hz), i25･6(a, Jep ≡ 35･2Hz), 9 O 9, 83･8タ S 8･4, 7舶 , 59.8. ぎ鬼払 M S”/z:
263･0702([M手打 , c9H12N206Fr equir e s m/I:263.06 79).
呈-β-i)- Ⅹy畳ぬ Fa n O Sy丑e紳 Si汲密(2歳)
mp 229
o
C(MeO H)･ 壬R(K BT):V - 3355, 1603,ま522, 1485, ま335き 壬22 5,7 69e m
-i
.
1
H
N M R(D M S O-♂): 87･7 8(dJ - 7･3 Hz, iH, 6- Hラ, 7･1 8(br 蛋, 鵜 討Hラ, 7･ 聯 r s 渦
N H), 5･6 8(a, J-7･3 Hz,1 H,5職 5･63(m ,2 H,i, - ”, O Hラ,5･2 8(a, J - 3事7鞄 壬H芳 揃),
舶 9(tJ - 5･6 Hz, l H, O Hラ, 4･O8(m , l H), 3･9O(dJ - 4･O Hz, l H), 3･S7(tJ - 3.5Hz,
l H),3･73(qui 喝 J - 5･6 Hz,i H),3･65(q - et,J - 5･7 Hz, 呈H)I
13
c N M毘(D M S O-d6ラ:
8165･7
,
155･3
,
1 42･i
, 93･0, 92･呈, 83･5, 80･8, 74･9, 59･2･ F鬼B - M §m/I:244. 捌 6
(【M'H】
ヰ
,
c9H14N305r equir e s m/I:2 楓 0933).
i- 掛D-Ⅹy主砲 T a n野壬ラー5-fho r野 紬siil e(2b)
rap 2i9
o
C(99 % EtO H)･ 王R(K Br):v - 3 397, 2364, 1 685, i605, 15O9, ‖83, lO5l,
778c m
-l
･
i
H N M R(DM S O-d
f
):87･85(a, J - 7･3 Hz 潤 6- 恥 7 聯 r sヲ 1 H 潤 )ラ
7･47(もr s,l H,N 恥 5･7 8(a,J - 3･7 Hz,1H,l
き
- ”),5･62(s,1 Hき O H),5 3 7韓r蛋,l H, O Hラ,
4･7 6(ちJ - 5･5 Hz,l H, O H),4･O9(m ,l H)53･92(br s,まH)き3･89(もf S,1 H3,3･7触 感 観 J
I 5･5 Hz
,
l H), 3･68(q 血 ef, J = 5･5Hz, まH)･
13
c N M R(D M§0-d
6
): 8157･3絶 境p -
呈3･5 Hz), 153･4, ま35･5(a, Jcp - 240 Hzラ, i26･4絶 Jcp - 33･1 Hz), 9l･9予告3･7, 弧 6, 7鴫
59･2
･ F A B- M Sm/z
･
･ 2 62･0847(EM＋H]
ヰ
,c9Hi3対3O5Ff eq 由 s ぬな 262.0呂39).
9-β- D - Ⅹy丑曲 r a n o野l且de 汲i丑e(3き
mp152
o
C(99 % 監tO H)I IR(K Br):v - 3 3 6,3166,2 933,16625呈476,1 420,呈3確8,1212,
iO5ヰe m
･壬
･
l
H N MR野M S O-d6): 楓2恥 IH, 2-′H), 8･i 8(蛋, まH, 8 磯 7.3 5若br sき 2 H,
NH2),5･9O(a, i-l･8 Hz,i H,呈' - ”),5･8S(br s,2 H, O H),4･S呈紳r s,王H予 O H),卑3 恥 壬H,
2' - ”),卑･18(m ,i H,4' - ”),卑･07(bf S,l H,3' 磯 3･79(ddJ - ま呈･5 弧d 4･7 Hz,呈H,5亨 - Hき,
3･6 9(蝿 J - ま呈･6 a nd 6暮呈Hz
,
l H
,
5” - 拷)I M S(鍋夜 %): 26善くEM幸H3う(ま00ラ, 89(50ラ,
77 約 (iit･
13
mpl 弥 6
o
C･ lH 阿M R(D MS O-♂ラ:88･28そsき呈H,21 H),§･ 喝s,呈Hき8一 報ラ,
ii
7･34(br s,2 H5 河H2),5儲(a,J - 2･8艶 iH,i, - ”), 5-9(bTSラ2 H,2う ー 8Hぅ3ヲ - OHラ,尋.7対 う
J - 5･5鞄 i H, 5' - O H), 4･3 4(m , l H, 2' - ”), 4･2O(fn, 1H, 4ラ ー Hラ, 孝･86 槻 J - 3.5 皿d
呈･5 Hz
,
まil
,
3' - H),3･82(dd,J - 呈2･O a nd 5･5 Hz,lH,5
'
- Hラき3` 朗(ddJ - 呈2 Ba nd5.5艶
まH
,
5” - ”)).
Sy温 地e s孟s ¢f 3
!
!5
!
- 0- §切玉虫ny豊富y畳¢- n 恐C亜e ¢容量舶s
且-(3亨5- O 凝呈菰野亜-β-i)- 野量曲 ㌻a n野畳ラtl r a Ci呈(4aラ
To as olutio n ofthio nylchlo ride(7･80g,65･6m m ol)ili a Cぬ ni 鮎 (4まmと)wa s ad ded
ト(β- D - Ⅹy王o 鮎 a3i O Syl)uf a Ci王呈a(4書0 0g,呈6･4m m ol) 威 hv呈go r o はS StifTing, a nd ぬe n也e
te mpe rぬ f e Ofthe f e a etio n mixtu r ew a s m ai地in ed a= O
o
C･ Å 触 s ぬ皇ngfo r 盈
addito n al 3hf
,
the mi塊 r e w aspo u red into a s u spen sio n ofs odiu m bie a fbo nate(22.8g)
in w ate r(ま80mL), a nd e細 a cted wi也 ethyi a e e触 (2 Ⅹ 208miラ. T包e e o 迅bi3i ed
e xtr a cts w e r edried o v er a nhydr o u s m agn e siu m s tll 蝕e a nd e v apo r aiedto dryn e sin
v a c u u m･ Re erystai呈量zatio n 鮎 m 4 - thyl-2-pe nt皿 O n ega v e3･90g(S2IO %yie呈d)oぎ確盈
a s a white e rysta呈s･ mp185
o
C･ 汲(監Br)≡ v - 3 271, 3169, 3 O43, i67呈, 47l, 糊 5ヲ
呈273
,
1210(R O-S O- O R), i19lタ 1 1ま3, lOS9, ほ呈8, 833, 768き 7呈5e m
-i
.
壬
H
N M R(D M S O-d
f
):811･41(s, i H, NH〉, 7･6 桝 J-8･2Hz, l H, 6- ”)き 6･2 7(a, tf - 確.S HE,
1 H
ヲ
1
ラ
ー H),5f73(s,1H,2
'
- O H),5･7 1(dd,J - 8･2 a ndi.5 Hz,l H,5- 鞄 4,9主 軸 J - 13一考
a nd 呈
書8 Hz,llH),4･71(dきJ - 2･4 Hz,1恥 4 3 9(br 蛋,まf5),孝一3 4(a,i - i3･4 Hz,まH),4.2 槻
J - 4･3 Hz
,1 H)～
1 3
c N M 昆(D MS O-d
6
):8ま63･呈, 15O･4, 139･4, - 5, 9ま.0き 78.7, 73.1ぅ
70･5
,55 息 F A B- M S親な‥291･0295([M＋H】
＋
,
C9Hl iN207ST equ量r es m/z:29i事0287ラ.
且-(3,5- 0- Su臨 野岬 - D- xyi 曲r a n o野i)軸 mi丑e(抽)
Sin3i呈a r毛o he synthe sis of 4a, 4 bw a s obtain ed 鮎m 鮎 f e a C毛io n of i払(孝.23g,
16･ヰm E B Oi) and thio ny呈 ehio ride (7-SOS, 65･6m n ol= n a e eモo fii経ile (4lmL)i
Re c rystailiz ationfro m孝一 m ethyト2-pe nta n o n ega ¥ e4.i 9g(84.6 %y圭e呈d)of 助as a whiモe
crystais∴ mp ま76
o
C･ 主監くK Br): v-3 245, 3 O$7∴2962き 1 700, 呈孝78, 148呈, 呈26蕃ヲ
1285(RO-S O-0 昆), l104, 997, 839, 7 95e m
‾l
･
l
H N M 毘(C DC王3):818･67くsき 1H, 討取
7･76純 J - l･2 Hz,i H,6- ”),5ヤ96(a,i - 3･尋鞄 呈H,l
予
- H)き5･81(sきまH,2
'
- O 恥 5.8 9( 鴫
15
i - 13･呈 a nd 呈･6 Hz
, 呈Hラ, 4.95絶 J - 2一考Hz,呈甜ララ 埠.5壬絶 J - i.呂Hz, 呈報ラ, 確.確5@J -
2
.2 Hz, まH), 4.33(a, i - 13.1Hz, l Hラ, 1.94絶 J - a.9 Hzち 3野
呈3
c 関M毘(Ci9el_,ラ:
8164.8
,
1 5O.8
,
135.7
,
il o.2
,
93.2
ラ
79.7
,
75.2
, 級 8,55.7きi2 息 F鬼B- M Sm/z:385. 糾37
([M車好, cほH13N207Sr eqtliT e S m/I:305. 糾43ラ.
孟-(3,5- 0 -S岨王鮎 y丑瑠 - a- 野lo鞄 T 急見昏Sy量ラー5-gi耶 T O 隠T 逢e量星(尋e葺
王n a similar m a n n e r of 払e sy現地e s呈sfo r鶴 , 4藍 W aS Ob 嘘n ed 鮎m 也e r e a ct皇孤 Ofie
(4.3 Og, i6･ 触 皿 Ol) and thio nyl chlo ride (7.8 Og, 65.6m m ol∋皇n a c eto nitfiie(4呈mLき.
Re e rystalliz atio nfr o m4- m e也yi-2-pe nta n o n ega v e4.i9g(害2.9% yieldラof 逐電a S aWhi短
e rystais, fnP215
o
C. 汲(K Br): v-3432,3 O88,1712, 1468J. 呈3 88,i332, 1257(R O-S O-
o R), 1155, ま096, iO69, 1 838, lO86, 887, 8 40, 7 14c rfi
-I
.
1
H 輔弼漫(D M S O- 輿
8u .97(s,1 H, 討H),7.74(a,J - 7.3Hz,1 H,6- ”,),6I32(dJ - 4.S HE, 呈Hヲi
ち
- Hラ,5.6告(s,
i H,2
'
- OH), 4.9 2(dd, J - i3,1 皿d 1.8 Hz, 1 Hう, 4.71(a, J - 2.5 Hz, 1 H), 4.孝2(m ,1 Hラ,
4.39(a,J - 13.7 Hz,1 H),4.27(a,J - 3.7 Hz,1 H).
13
c N 朗温(D M S O-d
6
き:8156.9絶 品, ≡
2 6･9 Hz), 148･8,139･7(a Jep - 230･7 Hz),123･6(a Jcp - 35･2喜iz), 9呈･1,7 臥ヰ, 73･5予70.3,
55 息 F ÅB- M Sm/z:309.0191([M＋H]
＋
,
C9H18N207FSr equir e s m/z:389.01撃3).
i-(3,5- β-SⅦ王茄野 岬 - D - 野量o紬F a耶 Sy昔)eyt¢5in ehydr¢eぬ蔓8 T量de(S丘き
To a s ol 感o n of 也io nyl chlo ride(7.g Og, 65.6f n m Oi)in a e eto nitfi呈e(卑まfflLラ 鼠d i曹3-
d皇o x oia n e(まomL)w a s added 2a(3.99g,16.4n m oi)威蝕 vigoTOuS S官主rT量ng, a nd 血e n竃he
モe npe r at懲 e Ofthe r 飴 Ctio n m主Ⅹ 細 e w as m ainモain ed at25
o
C- Å鮎f S竜irTing fe y a=l
琵ddito n aま5hr
,
the s olidpr e cipit盛ed w a s e ollec嘗ed by 畠まtr a竃皇o n, w a shea 紬i∈e wiぬ
a c eto nitぎile
,
a nddriedtogiv e4.5 6g(85.3 %yie王d bas edo n2a)of 5孟 a S a Whi短 e Fy東als
which c o ntain ed s o m e a m o u flt Of fr e eba s e. mpi78
o
C. 王R(K Bf): V - 3377, 呈ヲ3重き
ま677
,
15ヰ3
,
1399
,
1 331
,
275
,
1 186(R O-S(ラ-8 R), 11i9, 壬836, l O87, 956き 9 Oヰ, 88王ラ
853
,
834
,
7 88
,
762
,
731e m
-i
.
!
H N M 毘(D,_ 0):8 乳16(ddJ - 7.9 a nd 呈.5 日衰 O･S 6H, 6-
H), 8.1O(ps e tido-a, J - 7.9 Hz,O.ま4H, 6- ”),6.26(鵜 J - 8･8 a nd l･8 Hz5O･S6 H,5一 指ララ
6.2i(ps e由do -a, i - 8,O Hz5 0.14ii, 51 H)ち 5.ぎ2(s, 8･86 Hぅ ま
'
一 戦 5暮S O(sき 8･i4Hヲ 星
亨
- Hき,
ヰ.0ト5.09(m , 5 H＋iiD O).
1 3
∈ N M 毘野20ラ:8i6O.i,呈線 呈,ま線 0, ま45も6ラ 量楓 5,95･2,
酪 9
,
93.3,93.i,85･5き81･0,7 9･5,7 6･1,75･2,7 8.8, 鰍 5き56･81 F ÅB &
'S 弼/z:2 粥 B尋75
量感
(【M 硝- H C軒, c9Hま2討3O6Sr equir e sm/z =298･ 447き, T he e o mpo tlna W asPtir e e n O嘘
fer由e n e xtstep.
i<3,5- 0 一 触量鮎 y畳-B- D- 野量o鞄『a 温 ¢野丑)-5- 鮎 昏F ¢eyを¢S量選e艶y盛ぎ¢e払量¢㌢董盛e毛5艶ラ
Similartot也e synthe sis of5a,5 bw a s obtain ed as a w転ite e rys毛a王s 鮎 m 払e r e 盈Gモio n of
2 払t4･28g, i6･4m m olラand 血o nyichloride(7･SOg, 65･6fn m Ol)in a ce号o ni&ile(4lmLラ
a nd1
,
3-dio x oi弧 e(20fnL);yield:4･3 9g∈77･9 % bas edo n2 払). T 払epT O血 ct c eぬified
s o m e a m o t nt of &e eba s e･ m p呈72
o
C
. 汲(K Br): v - 331呈, 2 767ラ i 73l, i6S5, 1644,
155呂,i 4O2, 1350, 1 276タi 189(R O-S O-OR), L ‖4, 188孝,1 057ラi O32, 壬004, 959き930,
9ま3, 8 93, 878, 852, 834, 795, 778, 7 42c m
-i
.
1H N M毘CD20):88.28絶 J - 6.2 Hzプ
0･76 H, 6- ”), 8･i O(a,J - 6･4 Hz,0･24 H,6- ”), 5.78(br s,1 H,1
ラ
ー H),4.82-5.ま8(m ,5 H十
H D O)･
壬3
c N M R(D20):154･8, 149･ い ヰ8･S,1 37. , i35.8,i38事2, 呈29書9, 129.8,i2臥7,
93,5
,
93.3
,
85.7
,
81.i
,
7 9.5
,
76.3
,
75.2, 70.7タ 弧 5, 56.8. FAB- MS m/I: S OS.O361
([M十H - H Cl]
＋
,
C9H=N306FSf eqti呈r e s m/z:SOS-O353). T he C o mpo u nd w as pure
e n o tlgh fo f也e n e xモsモep.
響-(3鼻0- 鮎Ifi野圭争 D- 野量oぬ㌻盈 - Sy蔓ラade nin e 弼 Thie nyl chio r主de ∈7.88g,
49･2m Mol)w a s ad dedto 3(4･38g, 16･4m m oiラ近 aeeto niな量Ie(16.4mL) 弧d 野ridin e
(3･89g, 49･2m m oi), a ndthe r e s ultings oltiモon wa s stirr ed fe f孝hf aモ25
8
c, A 鮎rbeing
sti汀ed fo r 技n ad dito n al 4hr, ぬe mixtu r e w a spo ば ed 皇ぬ a s tl琴e 毘Sio n oぎsodi弧
bic arbo n afe(16･5g)in w ate r(75mL)andpyridin e(25mL)ヲ and e芙嘗F a eted w喜色 ぬyl
ac etate(2 Ⅹ 5mも)暮 T he c o mbin ed e紐 a cモs 轡 er edried e v e r a nhydf O tl§ m a-gn eS量tlm
s tilfa紐 a=id evapor ated to dryn e s sin v a e m 呈m. Re e rysモ技量l皇z盛o n 鮎 m 4一 泡 e也yl-2-
pentano n egav eヰ.43g(86.2 %yield)of6 asa white crysials. fnP229
o
C. 汲(K B君): V -
3 396
,
3334
,
3 194, 2907, 呈655,呈607,呈578, 呈4§8,ま427き 呈330,124写, i225き 豊玉鮎(R O-
s o-oR), u O9, 呈892, 1069, ま015, 9 78ヲ 9王8, 886, 糾呈タ 797, ヲ36撃 7王触
-
m
-i
.
壬
H-
NMR(i)M S Od):88.22(s,1 H,2- H),8.15(s,i H,善一 H)き7.3聯 r s,2 H, 鞘H望),6.卑8そdラ呈H,
i - 4.O H
y
z
,
OH), 6.0 9(bT S,1 H,呈
'
- H),4.98(dd,1 Hき J - 量3.3 a nd1.9 Hz,尋
つ
- ”)き 卑.87(氏
I H
,
i - 2 A Hz, 3
う
ー H)き 4.63絶 1 H, i - 2.§Hz, 2
'
- ”), ヰ.5呈絶 i H, i - i.8 Hz, 5
ち
- ”)き
4.36(a, l H, i - 呈3.1艶 5
”
- ”).
13c N M毘(DMSOd):8呈55.9, i52.7, 呈線 8き i37, ラ
呈7
ii 臥7
,
8 9･8
ヲ
7 8･7
ヲ
73J
,
70暮8, 55息 ㌢鬼昌 一弼S m/z:S呈壕.05ヨ7(E朗 ヰ報Tラ Ci8閑壬2関5¢5§
r equ皇T e S7dz :3 挽 O559ラ.
Sy迅地 歴S畳§ ¢ぎ2亨2
ヲ
- a 取払y虚T ¢- 野y訂豊凶豆d孟汲蜜 汲 祖e畳e ¢s量感曹Sラ ey鶴適意毘蟹§ 鎧n虚空
タ
苧3
'
-
8
盈nぬy叡 ¢汲de 汲¢S壷B 密(畳2ラ
2,2
'
- 0- 鬼汲ぬy盛『o一 旦-(β- ”- 汲Y 汲転量n ¢ぬF a 汲e Sy漫)亀訂a e主立t鮎き
The ufa Cilderiv ative 舶(1.45g,5.Om m oi)ands oditi mbic a fbo n aie(呈.§9g, 2 2暮5fn m Ol)
w er ehe ated 主n D M F(iO 触 L)a毛 貯 ∈ 払r5hr a nd 也e n c o oled. T he s olidpf e-Cipi若鮎ed
w a s員iな盛e offa nd w a shed with lO 血of D 弼F. The Fltr ate a nd w a sh呈ng 腎 er e
Co mbin eda ndc o n e e ntf atedtodryn e sin v a c u tl m. T he r e s tlltingsyrtlP W asPu ri畠ed by
sii皇c agelC olu m n chr o m atogf琴by eluting withchlo r ofo rm - m ぬ a n ol(4:1, v/v)to giv e
8a(O.99g, 87 3 %). Ftirhe r r e c TyStalliz atio n 鮎 n 32-pr opa n ol- eぬa n ol(5:1, vlvラga v e
white c rystals. mp 246
o
C. (艶
i2bき2 終 247
o
C)
王
H N M RをD M S O-d
f
)‥ 87.83(a, ∫ -
7.SHE, 1 H, 6- H), 6.30(a, i - 5.8 Hz, 1 H, 1
'
- Hラ,5.87(bT S,i H, O H), 5･83(ddJ = 7･5
a nd i.4 Hz
,
1 H
,
5- H),5.i9(dJ - 5.8 Hzヲ1H,2
'
- Hラ,4.96(i,∫ - 5.2 H芸ヲ呈Hき O H)ラ4.3 8をbr
s
,
i H), 4,07(tJ - 5.5 Hz, 1 H), 3.28(a , 1 H), 3.ま9(m , 1Hラ.
1 3
c N M 昆宅DMS O-㌔):
8171.1, 159.8, 136.8ヲ 108.6, 90.O, 89.2, 88.7, 7 4.7, 6O.8. F A B- MS dz:227･8659
(tM＋H]
＋
, C,HllN205 r equir e s idz :227･O668)･ (Å 感 e nde s arnple 鮎 mp2ヰ8
e
C･
l
H
N M R(D M S O-d
6
):87.83(dd, J - 7.3 a nd ま.2 Hz, 粍 6-”)き6.3 8(a, i - 5･5鞄 粍 呈
'
- Hララ
5.89(br s,l H, O H),5.84(dd,J - 7 3a nd 1.2 Hz, 1H,5- a),5･1 9絶 J - 5･8 Hzラ IH,2
'
- Hラ,
4.98(モ, J - 4.9 Hz, 1 H, OH), 4.3 8(br sラ i取 4yO7(i-, J - 5･2 Hz, 王鰐ラ, 3･2写(m ラ 呈弼き
3.18(m ,l H).
i3
c N M R野M S O-d
6
):8 m .3,159. , 136･9,呈08･7,98･lラS9 3, 級8ち7冬鳥
6O.9.)
望,2
'
- An払ydT 8-i-β一 歩- a F ab主監0ぬT 急設 ¢野量ぬyn量温e(馳)
sim呈王ar to the sy地 e sis oぎ 鮎 , 馳 w as o ぬin ed 昏o m the f e a C鮎rl Of 凄艶(ii5芝g,
5.Om mot)a nd s odぬm bic afbo n aie(1.8 9gラ 223m fn 8ま)in D MF(18 触 L);yield:i中量2g
(93.3 %), Re c rysta呈ま量z atio nfr o m2-p首OP弧 8l- e也a n o呈(5:i, v/vラgave 繭量電e crysモais･ mp
218
o
C.
1
H N M R(DM S O-め 87.7 尋(盛J - i.2 Hz,l H,6- Hき,6-29宅dラブ - 5･S艶 呈H,呈
ラ
-
呈蓬
恥 5･87(a, i - 4･3艶 IH, O Hララ 5･呈8絶 J - 5･8 Hz, 呈H, 2ラ ー Hラヴ孝.95(毛, i - 5.2Hz, lfi,
O H), 孝･3 7(a,J - 3･4Hz, 1H),4･O6(tラブ - 4さ9 Hz曹 呈Hラ,3･26(m ,まHラ,3.17(m 亨呈Hラ,i.S8∈s,
3 H
,
M e)･ (lit･
i 71
H N M 毘(2 5O M Hz;D M SO-d6):87.75絶 J - i.3 3 Hz, 呈H), 6-29絶 J -
5･75Hz
,
l H),5さ88(dラJ - ヰ･52量ヰz, 1H),5･15(a,J - 5･75 Hzき呈Hラ,4.97を嘗J - 5.3豊艶 まHき,
4`37(bf S,1恥 4･06(a ,1 H),3･2 2(a ,2 H),l･79絶 J - 0.9 Hz,3野ラ
13
c N ㍍箆(苛粥S O-
d
6
):8呈71,7, 159.4, 13 2.3, 1王6.7, 9O.2, 89.2, 88.6, 74.8, 68.9, 呈3 息 FAB_ M Sm/z:
24 1.0819([M＋好 ,c10Hi3N205 f eqtir e s 瓶な:24王.0824).
2ラ2
ラ
ー 0一 兎n畠ydT ¢-1-拶 - D - 盈T abilOぬT a 且O Syiラー5-glu 8 T O u T a e重畳(Sc)
Similarto the synthe sis of 鮎 , 艶 w a s obtain ed fr o m 也e r ea ctio n of 舶(1.54g,
5･Om m oi)and s oditi mbic arbo 嘘 e(1･89g, 22･5m m o王)in かMF(1OOmL); yield:ま一17g
(95･9 %)I Re c fyStaii皇z aiio nfr o m2ザT OPa n O圭一 ぬ a n ol(5:lぅ viv)gav e white c fySta呈s, Mp
190
o
C.
王
H N M R(D M S O-d
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268(【M＋HT米100), 89(50), 77(40), (ま呈t.壬王 IH N M 毘(D M S O-d6): 8 乳2害(sぅ 1 H, 2-H),
8.i6(s, i H, 8- H),7.34(br s,2壬もN H2)亨5 98(a,J - 2.O Hz,1 Hぅ ま
ラ
ー H),5･9(もr s,2 Hラ 2
'
-
O H
,
3
'
- O H), 4.73(ち J - 5.5 Hzタ i H, 5
ち
- O H), 4.3 卑(a , まH, 2
ち
- ”), 4･28(m , 呈H, 4
'
- Hき,
4.06(dd,i - 3.5 a nd 1.5 Hz,i H,3
'
-i3),3.82(dd,J - 呈2-0 a nd 5,5 Hz,1 Hラ5
'
- H),3164く鵜
i - ま2.0 a nd 5.5 Hz
,
l H
,
5
”
- ”)).
Syn音数e由 ¢f 3
'
,5
f
- 0 - cyc量o581亜流 野‡盈den¢s豊漁e e 孟F恕盈m 良書e s宅3a, b)急迫盛 cye畳量芸ed
(4)
響-(3,5- 0- 馳畳桑野量争 D - 野星¢鮎㌢急迫¢野lき腐 チ磨 -盛iin e軸萱盈d監敬呈現密宅芝急き
32
Th皇o nyl ehio ride (3･5 7g, 30･Om m o王ラ w a s aa dea to 度盛 (2.95g, 18.8n mo呈ラ 皇設
a e eto nitf主Ie(iO･8mL) 弧 dpyridin e(2･37g, 3O･8m fnOl)曹 a ndthe F e S ul ぬg sぬ 鮎 n w as
stirr ed fo r 触 aモ25
o
C･ Å 触 sif rl ngfo r a n addiiona呈4br, ぬ fnix 馳 e w a spo u r ed 皇-
a s u spe n sio n ofs odit m bie a加 riate(lO･1g)in 腎盈老e r(6OmLラ, 皿 de xなa e毛ea withethy呈
a c etate(2 x 50mL)I T he e o r nbified e xなa cts w e r edried over m agfi e Siu m s ulfate a nd
e v apor ated to dryn e s sin v a c u t 皿･ Rec rys宅急Iliz a毛io nfr o m(4- m e也yi-2-pe nta n o n e/
diis opr op yl ぬer)ga v e2･5 6g(75さO %yie呈d) of 2a a s a whi苦e erysta呈s. mp 呈88
o
C.
IR(K Br)･･ v = 3140,2952,呈608, i482,1349,i299,1 227ラl ま8i(R O-S O-0 昆)ラ1882,998,
836c m
‾i
.
1
H N M 昆(D M S Odラ: 級 25(s, 1 H, 2- H), 8.13(s, 1 H, 8胡),6.45(a, lH, J -
4･O Hz
,
O H),6･0 9(s,iHラ1
'
- ”),4･96(ddラ 1H,J - 1 3.i a nd1.2 Hz予4' - ”),4.84(残量Hラブ -
2.4 Hz
,
3' - ”),4.5 8(dぅ IH,J - 4.O Hz,2' -”),4.5 0(s,l H,5
'
- Hラ,4.35(dヲJ - 13.4 Hz, 呈H,
5
”
- ”), 3.42(bf S, 6 Hラ N- M e2).
i3
c- N M R(D M S O-d
f
): 8154.2, 1528l, 呈49.呂∋ 136.ヰ,
l ip-2
き
8 9.S
,
78.9 8
,
78.74
,
78.64
,
7 3.2
,
70.7
,
5 5 息 M S(m鬼才 %):342宅【M＋Hfき宅§1ラブ
3O7(23),289(13).
9-(3,5- 0一 触呈fin汁β- D - 霊yl¢fu r a 汲 郎y呈ラade nin e(2b)
T hio nyi chloride (7.B og, 49.2m m ol) w as added to 呈転 (孝.38g, 壬6. 触 皿 蛸 in
a c e毛o nitriie(16.4mL)and 野Tidin e(3.89g, 49.2m m ol), a nd 也e T e S uitings olutio 迅 W aS
stirr ed far 4hr ai25
o
C･ Å桑erbeing s毛ir r ed 如 a n a dito n a-i4hr, 也e m呈Ⅹモぽ e W as
po ぽ ed into a s u spe n sion ofs odiu mbic a fbo n aie(i6･5g)iri W aモe F(75rnLラ 弧dpyridin e
(25fnL), a nd e x恕a cted with e也yl ae etaie(2 Ⅹ 5mL). T he c o mbin ed e 貰モf a eモs w e r e
dried ov e ranhydf O tiS m agn e Siti m S ti脆fe a nd evapo r ated t8 dry毘e S S皇B Vae覗t m事
Re c rystali皇z atio n&o m4
- m e也アト2-pe nta n o n egave4･43gく86･2% yie王d)of 2態as a whi竜e
c rysta呈s. mp229
o
C. Ⅰ昆く監Br): v - 3396, 3334,3 i94, 2907, 1655,呈6O7, 呈57享,1 4ぎ葺き
iヰ27, 133O, 1248, i 225, H 86(毘0-S O-O R)ヲ 11O9, 1 892, 1069, 呈8呈5, 9 7O亨 9iO, SS6き
841
,
797き 736, 7ま4c m
-i
.
1
H- N M R(D M S O-♂): 級22(s, 粍 2-”), 臥i5(s, l H, 善一 取
7.3 7(br s,2圭子, N H2),6･4S(a,l HJ - 4事O Hz, O H),6書89(陵 s,呈H,i
'
一 報ララ卑書9 8(鈍 重HJ -
王3.3 aild ま.9 Hz
,
4
'
Ji), 4.8 7(a, i H, J - 2.4 Hち 3
'
- 取 4 ぷ(a, l HJ = 2･S Hz, 2
5
- Hララ
卑,51td,王H, i - i.8 Hzき 5
,
- H), 4.3 6(亀I H, i - 呈3.1鞄 5
‥
- ”).
1 3
c 討朗温(i3 M S O-㌔)≡
33
8呈5.9ぅ 呈52.7, ま49.O, 呈37.7, u喜一7, 89.8ラ 78.7ラ 73.昔, 78.§き 55事8さ 夢魔塾- 弼S 瓶な:
314.0537(EM＋H]
キ
, ∈iOH12鞘505Sr eqtlir e s 航速:3 14.8559ラ.
響-E2-0 -(N ･覇磨盈Zyie 盈㌢鮎a m oy畳ラ13,5- 0 溺 量戯野量-β- 汐- 野蔓曲 野a 汲野 星空-# ,磨 -
盛im eをぬy亜ade 泣孟n e(3急き
Ben zyiis o cya n ate(2.66g, 20.Orri m Oi)and E毛3N(1.51g, 15 m olラwe r e addedモo 也e
s olutio n of2ai(3･41g, 10･Om m ol)in THY(50mL) 皿a MeC N(5 触 Lラ. 7 もe r e s tiはng
s olutio n w as Stirr edfo r21hr ai25
8
c. EtO H(99%,i8mL)w a s ad ded, a nds音量Tri喝 腎 a S
c o ntin u ed fTo f38min. Voiati呈e s w e r e e v apo r ated, a ndthe r e s呈血e 腎 a S r e eryS臨呈Iized(孝一
m e也y呈-2-pe nta non e/diisoprop yieぬe r)モo give 4.6 7g(98.5 %yield)of 3逢 a S a噛もite
c rystals. mp140
o
C. tR(監Br): Ⅴ - 3228, 3044,2 946, 1 7ヰ9, 160l, i429,1287,1229,
1 呈99(RO-S 8- 税ラ, 1呈33, 1092, 1043, 84O.
】
H N M 艮(D M S O-d
6
):88.26(rn, 2 H, 珊
a nd8- H),8.20(s,l H,2- H),7.3 0(m ,5 H, ÅfH),6.2 §(a,J - i.5 Hz,王H,i
う
ー 紺),5.44(s,i H,
2' - H),5.l l(a,J - 2.4 Hz,1 H,3
'
- ”),4.96(dd,i - 13.4 a nd 2･8 Hz,1 H, 4
'
- H), ヰ.45絶 J
- 1.7 Hz
,
呈H
,
5
'
- ”), 4.35(a, J - 13.2 Hz, 1 H,5
”
- ”), 4.2 卑(m , 2 H, ぬC 研 ,3.4 6紳r 蛋,
6 H
,
N Me2).
13
c-N M R(D M S Od):8i54.4,15卑.1, 152. , 呈卑9.8,1 38.9,呈36.孝,呈28.22ラ
128.10
,
1 27.i
,
126.91, ま26.§7, 119.0, 86.8, 80.4, 73,8, 69.i, 55.4, 43.9き 42.9.
M S(ぬな, %ラ:475([vM＋H]
十
)(78),3i2(20),24呈(1卑).
響-【2-0<N-Be泣 野Ie a yba m野l)-3鼻0- s ⅦlTl n沖β- ” - 野Ie紬r 鐘n e Sy量ト盈de 汲重恩e(3わラ
Be n zylis o cya n ate(7.99g, 6 O.Orn m ol)and Et3N(屯55g9 45f W Oi) w e r e ad deaモo 芸態
(9.阜og, 30.Om m ol)irkT H Y(ま50mL)a nd MeC N(158mL), a ndthe stlSPe ndeds ぬモio n
w as stir r ed fTo f21hr at25
e
C. Å鮎r addito n of EそO H(99 %, 3OmL), s畠ffi毘g W a s
c o ntin tl ed fo r addito n al30m呈n. Vola蝕 s w e re e v apo r 盈毛ed, a nd 也e r e si 血e w 孟S
T e e rySモaiiiz ed fr om 4
- m e&yト2-pe nモa n o n eto giv ei2155g(93･7 %yie皇d)of 3払as a 戚 te
c rystals. mpi74
o
C. 汲(K Br): v - 3328, 3137,1 727, 王6毒7, 呈640,呈6 糾, 1535,i卑74,
i423, i33ヰ才 i299,1 2 舶,i 20O(R O-S O-0恥 1092, 呈026,925き 842, 797,6 97e m
-壬
f
l
H
N M 毘(D M S O-d
6
)･. 昌8.2 3(i, J - 6.芝Hz, i H, N恥 8･2 8(pse u由 一sき 2 H, 2- H 弧d 8-”),
7.38(br s,2 H, 困H2),7129(a ,5 H, Ar恥 6.25純 J - 呈書8鞄 IH,l
ラ
ーfi'ラ,5･凄艶 呈Hき2
'
- Hき,
5.i2絶 J - 2.4 Hz,呈Hヲ3
'
- ”),4.9 7(鴎 J - 1 3･3 弧d 2･O Hz,l H,4
'
- ”)き 舶 5麺se tido- s,
3 確
l H
,
5' 一 戦 4.35(a, i - 呈3.4 Hz雪 1H, 5
”
- Hララ 4.23(aち J - 6-i Hzヲ 2H, 鬼f6:H2Nラ.
13c-
N M 箆(D M S O-d
6
): 8156.0, i5卑.4, 153.8, i 娘iラ 呈38.9ラ 王37.7, 皇28.2, 呈27.星亨 呈26.9,
l18.5
き
86.7
,
80.4
,
72.9
,
6 9.3
,
5 5.4
,
44.0. F鬼B一 関S m/z: 447.1 84 9(EM＋H]
＋
,
Cl畠H1 9N606Sr eq血 e s m/I:447.1 087ラ.
9-[3-(Be n zy書見 汲孟泣｡ラー3- N,2- 0- e急設払o野蔓-3- de e 澄y草 野- 誠巌 曲 T a 迅野 亀ト磨予感 -
d壷E B Cly丑盈盛e 迅孟n e(逮)
To a s u spe n sio n of NaH (50 % in min e r al oil; i12mg, 2･32- o王, ぬ s ed w 池 n-
he x a n e)in D MF(20nlL)w e r e addederystailin e3盈(0.95g, 2暮OOm m o王ラand dip8臨s siも圭私
hydr oge npho sphaモe(0.4 8g,2.78 m o王)at - 30
8
c. T he f e S ui ぬg mi蒐 細 e w a s sir r ed fo r
20圭甘 . Å鮎r st皇fTingfcif lhr w呈th 討H4Clく0.64g, 呈2m moま), the ni文盲tir e W aS 蝕 e red
(with a 払yer ofthr o tlgh Ceiite)･ Vo王威皇ies 腎 eF e e V琴 O r盛edヲ a nd 也e T e Sidti e W as
pu f呈fiedo n silic agele olu =BEI ChfOm atOgr aPhyelu血g withchlo r ofo r m
- m e蝕a n oi(15:1,
v/v)to giv e0.4 9g(60.0 %yield bas ed o n3a)of 尋a s a n oii･ Åltho ugh 蝕e c o mpo u nd
C o ntain ed a s m alla m o u nt of impu由ies,it w as ptir e e n o ugh fo r 触 畠e r syri也et呈c tlS e･
M Sm/z:41ま(【M＋H3り.
SyB 飽es圭s ¢f 3
'
,5
ラ
ー 0- eye亜¢s 低量畠野毛舌鼓y蜘id豊漁e e盈r伝達 m 急告e 弼 藷汲d皇宮s
co血 Ve F S量o良 書o 2,2
'
-a 泣hydT O
-1-β- D一 読Ta払量濫 0紬 r a 汲e野軒ぬym童汲e(響)
i-β- D - Xy呈oftl r an O Sylihyn量滋蓉 弼
mp158
o
C.(駄
12
i56-呈57.5
oCラ 壬R(K Br):v - 3 42O, 2956き 2830, 王69l,呈尋75, 126名,
1089e m
-i
.
1
H N M R(D M S O-d
6
):811,28(br sラ呈Hラ N H), 7.66絶 J - 0･9 H芸, 呈Hき 6-H∋,
5.7 2絶 J - 4.S HE,l H,i
'
- H),5･68(a,∫ - 呈･8 Hz,1喜も O H),5･39絶 J - 2･ 欄 z,呈Hき OHき,
4,7 ヰ(br s, iH, O H), 4.87(m , 呈H), 3･9 6(a, J - 挽3 Hz, 2恥 3･71(a , 2 H)ラ 呈･冒6絶 J
-
o.6Hz,3 H, M e).
王3
c N MR(I) M S O-i):8163.甚,1 50･6,呈37･l, 王08･確, 90･4,8 3･2, 88･6,
74.8, 59.2, ま2.4. F A B- M S m鬼: 259.0 938([M＋好亨 C10Hま5N206 reqti皇re s mjz‥
259.8930).
星-(3,5- 0- 鮎量義野 嘩 -D- 野量o鮎y 急迫O野呈きぬym量迅e宅7き
35
鬼s olut呈o n oぎ也io野ieh呈o fide(7.88gぅ65.6m m olラifi 盈eぬ ni宅T豊里e(尊皇m監ラw 盈S 盈畠aea 感
(4･23g, 16･4m molラ 繭th vigo 若O u S Sti汀呈ng, a na 也e nt払e te npeT窮u r e oぎ 也e F eaeモぬn
m呈Ⅹ 細 e w as m aintain ed a竜王8
e
C･ 鬼鮎r sぬ呈ngfo T 盈fi 盈d d<itio n 急呈3hr, 也e m量Ⅹ 細 e w as
po u r ed into a s u spe n sio n of s odiu m bie afbo n aie (22.Og)皇n wa毛ef (iO8mLララ 盈nd
e xtr a cted witb eぬyl a c etate(2 Ⅹ 200mL). T he e o mbiied e xなa eモs w e r e血 ed ov e r
a nhydr o tiS m agn e Sitまm S ulfate a nde v apo r atedto dryn e sin v 盈e u t m乎 昆e 野 Stall量z威io n
fr o m4- m etbyl-2-pe nta n o n ega v e4一ま9g(84.6 %yield)of7 as awh主モe e TySiais. m p
176
o
C. I R(K Br): v - 3 245,3 087, 2962, 170e, 1470, 蓬ヰOまき 1268, 12O5(R O-S O-O Rララ
ll(粍 997,8 39,7 95c m
-i
.
1
H N 弧(Ci3Cl3):810.67ts, 呈H, 国Hララ7.76絶 J - i.2鞄 IH,
6- ”), 5.96(dJ - 3.4 Hz,1 H, 1
'
- H),5.81(s, l H, 2
ラ
ー O H), 5.09(daラ J - i 3.1 a nd呈.6 Hzチ
1 H), 4.95絶 J - 2.4 Hz,1 H), 4.51(a, J - 1.8Hz,1Hラ,ヰ.45絶 J - 2▲2 Hz,呈Hラ,4.3 3(a,i
- 13.1 Hz,1 H), 1.9ヰ(a,J - 0.9 Hz,3 H).
13
c 糊 R(C D Cl3):8164.8ち1 5O.8,i35.7,i 絶2,
93.2
,
79.7ラ 7 5.2, 69.8, 5 5.7, 12.6. F良B- MS m/I:305.0437(t朗 ＋H】
キ
,
c壬OH13N287S
r eqtlir e s m/z:305.e443).
呈-を2-0-(淋Be 汲野量c a r態a 組 Oy畳ラー3鼻0-s 亀l愚野l*D- 野昔¢ぬF 盈n ¢Sy量ト竜払ymin e車重き
Be n zyl呈s oeyarl aモe(0.8 0g∋ 6.Om fn Ol) a nd Et3N (O146gラ 4･5m m､olラ w e r e ad ded to 7
(o.9ig,3.Om m oi)呈n T H Y(i5mL) 弧 d MeC N(呈5私L), a nd 也e s u spe ndeds elttie nw as
stirr ed fo r4hf aモ25
O
c. A 鮎r addi 由n of Eto n(99%ぅ3rnL), s畠T r皇ng w a s c o n血 u ed fo ぎ
addito fl a1 30min . Volatile s w er e e v apo r戯ed, a nd 蝕e f e S主血e w 氏sP㍊lveriz ed wi也 4
-
m ethy圭一2-pefiia n o n e a nd diis opr opyiether紐 giv e呈･23g(94･0 %yieは)of9-【2-0-宅鮮
Be n zyie arba m oyl)-3,5- 0一 弘l 鮎yl-β-tj- xy王o 鮎 a n o sy呈]ぬ節私皇n e S as a po wder ed
s ubsta nc e. 況(K Br): v - 3 064, 3032, 1 7iヰ, i 663, 1 534ヲ 1 455, 12卑呂, ま2 桝∈R O-S O-
oR), l12O, 1095, 1 015, 839, 698, 697e 氾
一壬
.
壬
H N M R(D M §0-d
6
ラ… 8呈壬･4恥 まHラ
&ymin e- mi),8.i 7(t,i - 6.1 Hz,1 H, N H),7.4恥 1 H,6- H),7･27(況 ,5 H, 見ぎH),5･9§絶
i - 2 B Hz
,
1 H
,
ま
,
-”), 4.99(a , 2 H), 4.25(m , 5 H),1･8鵜 Me)･
13
c- N M 鼠(D M S O-㌔き:
8163,6
,
1 54.5, 1弧 2, 1 39･0, i34･7, i28･2, 12§･呈, 127･1,ま26･9 5, 1 26･8 8, i 89･ ラ 87･7,
弧3
,
72.5
,
1
6 9.i, 55.孝, 楓0,ま2.4. M S(m/I, %ラ:卑38(EM＋好)(35ラ,3壬2(70),2卑呈(裾ラ,
91(100).
3 6
e車扱V e ㌻§量噂温 ¢官吏8)奮⑳2亨2'一 級弧艶yd㌢啓一量-β- D一 議訂急転量汲◎蝕訂汲泣◎嘗嘗董醜y現量汲藍宅撃ラ
To a s tiSPe n Sまe n of Nan(50 % in miB er a呈 oil; 呈12mgヲ 2.32洋 皿 0壬, Ti毘S ed with n-
邑e x a n eラin D MF(20m L)w e r e addedpo wde r ed S(8･98gヲ 2書08m m olラand d呈pota s s呈tlf n
hydr oge npho sphaie(O.48g,2.78m oi)盛 -3 O
e
C. T he r e sti呈血g mix 紐 e w a s sti謂 ed 鮎
20hr. A鮎r st皇汀ing f& 1hr with N H4Cl(0.6 4g, 12 弧 Oiラ, 也e m呈Ⅹ 細 e w a s馳 e T ed
ぬ oug畠 Ce呈te. Voiatiie s w er e e v ap 併 a毛edラ a ndthe r e sidu e w a sp威名ed by s重量iea gel
c olu mn ehr o m atogf野hy eitli ng wiぬ ch呈o r o鮎r n- m etha n ol(卑:1, vlvラモo giv e0.2 卑g
(50.0 %yield)of 撃as 盈n Oil.
1
H N MvR(D M S O-d
f
): 87.75(s, 呈Hき 6- ”), 6.32絶 J -
6.8 Hz
,
1H
,
1
'
- H),5.86(br s,1 H, O H),5. 哨dラJ - 6.O Hzヲ1 H,2
'
- H),4.9 卑(br s, 1Hき O H),
4.3 9(s, 1 H), 卑.80(i, J - 5.O Hz, l H), 3.35-3.1 5(a , 2 H), 1.80(s, 3 H, M e). (呈it.
13 1H
N M 農(250 M Hz;D M S O-♂ラ:87..75(a,J
- i.33 Hz,1 H3, 6.29(a,i - 5.75Hz,1 H),5.88絶
J - ヰ.52Hz, l H), 5.1 5(a, J - 5.7 5 Hz, 1 H), 4.9 7(i, J - 5.31 Hzタ 1 Hラ, 4.3 7EbT S, 呈Hララ
4.0 6(m ,1 H),3.2 2(m ,2 H),1.79(a,J - 0.9 Hz,3 H))I
Sy汲 紬esis of P悦r Omye1 汲
9-(3一兎 min e-3- ぬ xy-β- D 一 曲 曲 r a 汲昏Sy呈)-N
6
,磨 -d量阻 e蔓yl蓬de 温in e
ぬ 野 -N
6# -d呈m etylade 汲O Sin e)(leラ
毛3'一 兎 艶ぬ8-3' -
To a n aqu e o u s s oi 感o nof 施OH(1 M, 3O 威ラw as aaded 轟く8･82g,2･ ぬ m oまbased
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f
- 0-fn e Syl-
3
-
,
5f 1 0-is opr opyl皇de n e
- 1-(β心 xylo 触 a n o syi)也ym量n e畳量呈n 62 %yieは･ Be c a u s e of 呈モs
in stability aモ ro o mte mpe r aiu r e, n o ehr o m atogr aphic s epar atio n w a s c a r ried o政 王i-s
spe ctr al data w e r e agreed withtho s einikelitef att U e･
2ラ
H O
O
o畏｡ H 火
ヤー ー ーJF
‾ - 単 一
O H znc‡2!P P A(1O5)
息6 i-Ⅹy蔓o 紀
BzC(
～
Py毒din e!C H C‡3
O TMS
, M S ｡
男訂
SnC14iC H C!3
08z
凄
#AHo
O H
譲 ㌫ 虜
o”
息7
OBz
O Bz
○ ー
Ac20
Pyridin efAcO H AcO
O Bz
0 兵c トBu悶H2湖 eO H
0 8z
oJ ｢
O Ac
O Bz
2 0
iAHo
越oH
2呈 22β-i-Ⅹy蔓¢毛hym量感量B e
Se払e 粗 e4-呈 Synぬes呈s ofβ-L- Ⅹyまo也ym主ぬ e
卑5
0火
CuS Oヰ/H2S O4
2 望
#AHo MsCI
転蘇 芯
O H
23(59.6%yield)
叫
鴻
0Oごa
○関s
呈量(6l.5%yie王d)
Sc艶e m e孝一2 Sy!lぬe sis of2
'
- 0 -Ms -3',5
'
- 0-呈s opr opyride n- ト(β心 Ⅹylo鮎r箆n OSylラthym呈n e丑呈
T he synthe sis of 2,2
f
- a nhydr o
- ト(β- し ar abin oAir a n O Sylラモbym呈n e(2き2
-
- a血y恵o -β- L-
thymidin e)呈8 w a s a chie v ed a s sho w nin SeJhe m e4-3. Re a etiofi Of22 w 地 thio野I
chio ride in dry a c eto 毘itfile affo rded c rystaliin e 3
f
,
5
f
- 0-Sul畠nyトト(β- L-
xy呈ohr a n o syl)tbymin e25 in 90 %yieは. 王ts 呈n昏ar ed spe ctr a sho w ed sharp ba nd
e o rf e SPO ndingto the vs- o of 蝕e alkylated s uifl nate eSter ati199c m
-l
･ stm ぬ f ai
a s sign ment W a s ea rTied ot蛭 ba s ed o nits 討M 温 and F A B-M S. Tr e aim e nそ of 血e
cyclo s ulfinyli- xylothymidin e_ w 地 soditl mhydroge n c a rbon atein dry D M ぎaモ 粥
o
C
fo r4hga v ei¢in 89.0 %yield. T he 3
f
,
5! - s ul豊野igr o up c a nbe ago od le a v ing gr o tiP
withail aS Sist弧 C e efa n ti Ce ophiiie a珪a ek bythe2
f
-hydf O Xygr OtlP 鮎 m ぬe 鑑 - Side of
3f-po sitio n a放汀ding 2,2
サ
ー a nhydf O a r abin o- n u cie o side 1昏 in a s紐r 紗 and
r eg1 0 S el etiv e w ay.
尋6
S OCf2
MeC N
22 礁
00 ご
恕ノ
ド?
｢ ー i■ ち
㌔
NaH C O3
iD M F
悶魂”lむ
O H
鴻｡
&
25(矧 O %yieは)
O H
丑¢(89.O%ye皇Id)
望6
Sehei71 e4-3 Synthesis of 2,2
'
-a嘘ydTO- ト(β- レ afabin o鮎ra冶O Syl)ihymifie呈8
Tri- 0- a cy岬 - i- xylothymidin e2旦, 也epr e ctirS O r Of 22, w as tlfi iz ed fo rthe sy紐ぬes呈s
of 2
,
2
f
- a盛ydr o
-3
ヲ
3
'
- 0-dibe n z oyトト(β心 完yio 鮎 a n osyl)也ymin e l芝 a s sho 常 温 in
Sche m e4-4･ Tr e afr n e nt of 2iwith D B U fo r16hrin r e免 償 i ng a e e号o n血iega v e量2 in
●
12.7 %yield.
a)D BU湖 eC N
b)NaH C O3′D 関F
2丑 協｡
OBz
O ㌔
呈2
O Bz
a)Yieki 12.7 %
b)Yie‡d 3.0 %
§ehei71 e4-4 Syn也esis of 2,2
f
-a nぬydr か3,3
'
- 0-d呈ben z 8y皇-i-(β心 荒y壬o蝕ran osylき也ym重n e呈芝
Fo r鮎r払e rde v eiopm e nモ ofi-pyn mi盛n e- n tiel o siae 野n也昏Sis, 盈統e mpts w er e 況 ade
to pr epar e ad ditonaln ti Cle o side s昏o n呈2 withn tiel oph主重量e disp呈a e ef B e fiモs. Synぬe毛ic
a恕 mpモs are Sho w nin Sehe m e孝一5. Tre盛 況 e n毛 ef呈望 威也 pyTidi由tm 畠ydTO e払呈o Tide
(1.2 equiv.)呈n r e員tl Xing T H Y for6hr didn oモ giv e豆3 闇もo s ea-2 po s重電董e n w a s
ヰ7
s ubs ぬ 短d w 地 ehio r呈ne･ 阿u cle o siae s盈確a nd漫5e o u呈d毘e)モ転e 朗東ai迅藍d by毛払e 訂e 鑑鮎 毘
of 息2w 地 ben z ofhiophe n e- L圭o Tぬ主ophe fi-Li麺repar ed by ぬe 皆e aifn e n毛 w 池 il- BtiL呈).
王 ha ve n ot a c c o mplished the synt畠e sis of 也ese 2
事
- s ubst重苦㍊モed 坤 yf呈mid皇n e-
n tie e o side syeモ･ Othe r synthetic m ethods a r ebeinge o nモe mpla毛ed･
蟻
O Bz
Py-H C u Pyridl
'
n e
∈壬
0 0
ぺ叉｡
O Bz
0 ＼ OBz Be n a o鮒 ophe n ei”-BuLi
i2 T H F
Thiophe R e!ローBuLi
T H F
C)～
且3
＼
馳
OBz
O Bz
0 ㌔
S
丑4
#AHo
O Bz
､､竜
/y
O Bz
O ､
S
皇5
O Bz
Sche m e4- 5 Se m e 邑fte np毛sto sy嘘 esiz e2
事
-s tlbstぬモedLザyrim皇d主n e-設u C壬eo s毒des
卑峯
鑑o恩監登髄S量¢皿
壬ha ve establisぬed e庄c主e nt synthe s e s of 2
f
- 0- m e syト3
f
,
5' - 0-is opr op yiide n e-i-(β- L-
xylofhf a n e Syl)thymine i且, 2,2
-
- a nhyd掛 β-i-thym皇din e 量専 a nd 2プ2f - 盈盛yd掛 3,3
亨
1 0-
dibe n z oyトト(β- L- Ⅹyloftlr a n O Syl)也ymin e 呈2, which ea盟 鮎 n呈sh 2f-s ubsモぬ洗ed し
p yr･l midin e- n ti Cle o s呈des,potentiaまpr e c u f S O TStO n o v el 艶 efiv e a n肋io音量e^ L -il u el o side s.
藍濫野紺壷m e 泣をa丑Se c鮎 汲
且ー 掛 L-Ⅹy呈¢紬F 汲n 鵬y量)をhym畳込e(22き
ⅠR(K Br)‥ v - 34Ol, 呈696, 1589, i 475, 14 i卑, 1268, iO5臥
王
H N M R(DM S O-d
6
)≡
81l･25(br s, i H, N H), 7･66(a, J - 1･2 Hz, 1 H, 6- H), 5･66(dき J … i.8 Hz, 壬H, i
'
- ”),
4 朋(m , 1Hラ,3-9 5(s, 1 H),3･92(a, i - 3･65 Hzき1 H), 3.68(a , 2H, 5
'
- ”), 1.7 4(s,3 H, 5-
M e).
13
c N M R(D M S O-d
l
):8163.8,1 50,6,i37.2, 1 楓 3, 98-3, 83.2き8O烏 7鴫 59.2,
呈2.4.
3',5
亨
- 0-Ⅰ5 8PT Opyl圭de n e-1-(β- i- 野呈eぬr a 且O野l)也y鞘呈il e(23)
To a mix ed s olutio n ofs u軌 fic a cid(i,239g, 4.8f11 mOi), anhydr o tiS C OPPef Sti呈お e
(0.72 1g)and dry a C etO n e(14.5mL) w a s added ト(β- i- Ⅹylo 鮎 ･a n 8 Sylラぬym量忍e 22 wi塊
&
v igo r o u s Sti汀呈ng, a nd 也e n払ete mpe r a細 e of 也e r e a ctio n mix恵汀e W a S 迅 aifi竃a圭丑ed a圭
25
e
C･ Å鮎r stirringfo r ad difo n ai 25 ho ぽ S, 也e mixttAf e W a s n e titfa王主z ed紐 pH 7･O 威也
aqtl e O u S a m m o nia (28 %)･ T he s o呈tito n w as血 ed o v e r n agn e siti m Stli 鮎e雪 組d
e v apo r aied 紐 dryness in v a ctlti m. The res t1はng sy柑P W a sPtifiFled by s呈iieagei
c olt m chr o matogr aphy eiut主ng with chioroぬf!n - m eぬan eHi5/1, v/vラモo give 望3
(0.785g,59.6% yield).
mp168
o
C. 壬R(K Bf)≡ V - 3374, 1 698,1 474, 1384, i 274,1 20呈, i 63, 呈ま02e n
‾l
.
壬
H
N M R(C D Ci3):810.71(s, i H, N H), 8･O8(s, 1 H, 6- ”), 5･94紳s, l H, l
'
- Hラ, 5･7考絶 J -
2.4 Hz
,
1 H), 4 3 8(a, J - 2.1Hz, i H), 4.2 9絶 J - 61 Hz, i H), 考･22宅s, 3 H), 呈一92絶 J -
l.5 Hz
,
3 H
,
5- M e), i.孝6(s,3 H, M e),i.25(s,3 H, M e).
13∈ 紺M R(Cf)Ci3):8165.0,i5呈.i,
137.5
,
1 88.9;97.8, 93.3, 80.8, 75.4, 73.7, 弧 6き 28.7, i8.5予 i2,5. F 良B- MS 廠な:
299.1 248([M＋H3
'
,
Ci 3Hl脚206r eqti皇r e s m/z:299.1 243).
ヰ撃
芸'- 0- 鯛蟹§y畳-3
9
95
9
- 0-量感穆野『¢野y量産鮎 盈蟹-漫-そβ- 臥- 野逢◎勉釘盈恩⑳野亀き飽y腿量盟e蜜豆盈き
To a sぬtio n ef m etha n s ui 鮎yleh呈o ride(O･33mL, 4.2 弛 皿 0壬)呈n dTy 野ri血 e(i5mLラ
w a s ad ded 3'
,
5' - 0-is opf OP ylide n e- ト(β心 xy呈ぬ f 訊 O Syi)thymまn e 芝3 (Oi§52gヲ
2･86m m ol)in pyfidin e(2･2mL)wit邑v呈go r o u s sモ呈fdng, a nd 也e nthe毛e mperぬ ぎe Of 也e
f e a Ct圭o n mixtur e W a s m ai地i毘ed for 2 ho tf FS at O
e
∈･ ゑ 鮎r aqtie O tlSH Cl
(lo 鵠)(21･6mL)a nd brin e(10mL)had be e n addedto 也e r 雷S tii ぬg mi濫モぽ e, 也 e sぬもio n
w a s e xtr a cted w 地 diethyiether(3蕊 20nL). T he c o mbin ed e xなa c号s 轡 ef e血ed o v e r
m agn e siu m s ul 蝕e, a rid e v琴O r atedto dryn e s siEi V a e titi-a beie w20
oC･ 写he r esti地 g
syrtlP W asi i(6･586g,6 1･5 %yield(ide nti虫edwith N M R)).
1
H N M R(C D Ci3):810 3 0(bs,l H,N H),7･89(s,1 H,6- ”),5･8 6(s,1 H,i
,
- ”),卑.96(s,1 H)ラ
4
-55(s, l H), ヰ･2 2(蛋,3 H),3･34(ら,3 H), L 95(a,3 H, 5- Meき,1.4 7(s,3壬も Me), i.2 8(s,3 H,
M e). E L M Sm/I:376EM]
ヰ
,3 61[M -C H3】
ヰ
,
2弼 M -H O S O2C13
＋
.
3',5
'
- 0一 触玉虫野l一畳-拶- i- 野loftlY 急設O Sylラぬym量丑e(25)
To a s ol嘘ion of 鮎o nylchlo ride(i.6 9mLラ呈n a eぬ niモfiie(13.7mLきw as aded ト(β-L-
Ⅹylo 触 皿 O Syl)thymin e22(i,2 82g, 4.658迂 皿 Ol)w 漁 Ⅴ量go r o u sly sをiffi喝 き a nd 也e nthe
i - pe rぬ f e Of the r e a ctio n rmitぼ e W お m aintain ed 東 まO
o
C･ 鼻糞er s毛まrri ng fo r
ad dito n al 5 ho u r s
,
the mixtu r e W a sPO tir ed まnio a s tlSPe n Sio n ofs odit m b主e a fb飽 盛 e
(7･8g)in w ate r(35mL), a nd e x捜a cted witil ethylacetate(2 Ⅹ 70mLラi The e o mbiEied
e xtr a cts w e r edried o y e r m agn e sit m s tl呈fate, a nd e ¥ apo r atedto dryn e s siri V a e tl ば 扱.
Re e rystaliizatio nfr o m4- m e也yl-2-pe nia n o n ega v e1.27g(弧 8% yieは)of25as 盈習ぬ主音e
cfyS臨is.
mp176
o
C. I R(K Bf): V - 3 411,3192, 3O87, 1706, 1478i1394, 1267ゥ i199(毘O-S O-
o R),ま899,9 97c m
-i
.
1
H N M R(C D Ci3).I 81 O.6 7(s,i H, N H), 7.76(dぅ J - i,2艶 I Hラ6-
H),5.96(a,J - 3.4 HzラI Hき1
'
- ”),5.81(s,l H,2
'
- O Hラ,5.09(dd,i - i3.豊 a Ad 呈.害H芸,呈Hララ
4.95(a,∫ - 2.5 Hz, l H),4.50(dJ - i.5Hz,i H), 4.4 4(s,i H),4.3 3(dJ - 呈ヨ書i Hzき呈Hラブ
i
.
93絶 J - 1.S HE,3 H, 5- Me).
13
c NMR(CD Ct3):8呈64.8, 呈5O.8, 135.7き 壬呈0.芝, 93.2,
79･7, 75･2, 轡8, 55･7, 12･6･ F 良B- MS m/z:3O5･ 糾53(FM＋H】
ヰ
,
elOH13N之O'ST equif e S
m/I:305.0443ラ.
5 8
2亨2
9
- 鬼皿泡y盛f
･
0 一旦 -(β- 監- 盈㌢謎飴孟温¢紬 酢盈n ⑳野澄ラぬy阻壷毘蟹宅急⑳き
3
'
,
5
'
- 0-Stil員ny呈- トぴ - ♭ 蒐yio 紬 aflOSy呈)也ym皇ne 25(8. 舶3g, 呈.45§汀醒毘0呈ラ 弧d s od呈㍑m
bic arbo n ate(0.551g) w e r ehe ated ぬ N# -dim ぬyi由f m a mide (3O私Lラai 98
o∈ fbぎ 孝
ho tir S a ndthe nCooled. T he s olidpr e軸呈taied w a s員まtr aモedoff丘托d w ashed with lOmL
of D M F. T he fiぬa紐 a 丑d w a shing w er e C o mbin ed a nd e o n e e嘘 aied毛o dFyn e§S呈n
v a c u uf n` T he r e s uはng syriiP W as Pu rifiedby eo呈t n n chr o m atogT琴hy on s呈呈ie agel
eiuting w 地 ehlo r ofo r m
- m eth皿 Oi(4:i)モo give 及¢(O･3i1g, 89･8 %). Re c Ty藍a里呈圭z盛o n
鮎 m 2-pr opaflO- ぬ a n ol(5.･l)ga v e魂まte C rystals. fnP2呈8
o
C. 汲(監題rラ: v - 3483,
i667
,
1 617
,
1559
,
1 49O.
1
H 討M R(D M S O-d
f
):87-73(s,lH,6一 戦 6.28絶 J - 7.3 Hzヲ
IH
,
1' - ”)ラ5.87(蛋, 捕 , O H),5･i 6(a, J - 7 3 托z, lH, 2
5
- ”),4･95(モ,J - 6･2Hzラ 1H, O Hラ,
4.36(s, 1 H), 4.O5(i, J - 6.7 Hz, 1H), 3.15(m , 2 H, 5
う
ー H), 1.78(蛋, ヨH, 5- Meラ.
13
c
NM R(I)MS()-d
f
): 8ま7l.i, 158. , 1 3l.6, 116.8, 8 9.6, 8 8.5, 87.9き 7 乳量, 68.2ラ 1 2.9.
F A BIMS m/I :24i188i4([M十H]
キ
,
c!oH13N205r eq由 e s m/z:241.082尋).
2,2
事
- a n払ydF か3,3
事
- 0-d 払組 Z Oyi一旦-(β- iJ- 野‡0紬r 姐 O Sylラぬymin e(1乏ラ
A m皇Ⅹed s olutio n of 2
'
- 0- a e etyi-3,3
事
- 0-dibe n z野トトぴ- i- xy呈ofbf a n O Syl声ぬymiB e2逢
(3.048g, 6.Om rn ol)and D BU(0･8 95ml,6tOm m oi)呈rl a C eモo nitfile(45mLラw a s r e盟慣 ed
w ぬ stir n ng fo r ad dito n a呈16 ho uTS･ T he mi光軸f e W a sPO tlf ed i盟tO di 盛まIed 腎 ate r
(45mL), a nd exなa cモed with ethyl ac eiate(3 Ⅹ 45由L)I T he eo 盛in ed e x皆a eis w er e
dried o v e r m agn e siu m stl励 e, and ev apo r aiedto dryn e s s皇n v a c tlt n･ T he r e s u重電量ng
syr up w aspu rified by sii呈eagel c olti n n Clir O m atOgr aPhy eitl血g w 池 chio r ofo r m
-
f n etba n oi(2O/1, v/v)モo giv e12(O 3 43g,1 2･7 %y呈eid)I
l
H N M R(C D Cl3):88.Ol(m ,4 H, Bz),7.45(m ,7 Hプ Bz a nd 6-”),5･66(dJ - 呈･8 Hz, 粍
1
'
- 恥 5.iO(a,J - i.S Hz,i H),4･62(fyi,2 H),4･23(m ,2 H),l･8 6(dヲJ
- 皇･5 H芸,3 Hき5- 独ラt
E壬- M Sm./I:448[M]
＋
,3ヰ3[M -Bz】
キ
.
汲efe r e 毘C 菅S
i. Sje o 設g,i,;etaL J. 娩 d･ C he 艶 呈撃撃3,3 6,18呈･
2. Hr ebabe eky, Htlbe Tt;Ho ry9 Å毘細圭n書 Cz e ch C S2745i1
5呈
e¢弧監畳髄容量¢弧
王ha v e e stablished efFl eiefit Synthe s e s of2
き
- 0- m e sy圭一3
7
,
5
事
- 0-呈s opT OPy呈de n e-1-(β-L-
Ⅹylo若おa n o syi)thymin e量盈, 2,2
書
- a nhydf O-β- L-thyfni 血e 呈⑬ a nd 2,2' - 鑑ぬydf O-3,3
事
- 0-
dibe n z oyトト(β- i- xyio氏1r a fiO Syl声hymin e 且2, which e afifhmish 2f -s tibsモ血モed i;
pyrl midin e- n tl ei o side s, pote ntialpr e c u r s o rstO n o v el 空海ctive a n毛ibioモ呈e i- nti Cle o side s.
監豊野e㌻量m 密汲普盈豊艶 e 鮎 汲
旦-拶 心 Ⅹy呈8紬㌻汲n 鵬y畳)蝕ymi且e(22)
主民(K Br): v - 34Ol, 呈696, i589, 1 475ラ 1 414, 呈268, 呈058.
1
H 甜MR(D M S O-d
f
):
81呈･2 5(br s, 1 H, N H), 7･66(dラ J - 1.2 Hz, l H, 6- ”), 5.66(a, J - 1.8 Hz, まH, i
守
一 Hラ,
4･04(a ,1 H),3･95(s,呈Hラ, 3･92(a, J - 3,65 Hz, 1 Hラ, 3.6 8(m ,2 H, 5
'
- H),i.7 4(s,3 Hき5-
Me),
13
c NM R(DM S O-d
6
)‥呂163.8,1 5O.6,1 37.2, log.3,9O 3, 83.2, 8 8.6, 7 4.6, 59.2ぅ
12
.
4
.
3予,5
'
- 0-茎紬 PF¢P y蔓ide 汲e一 旦-(β- i- 野Ie紬T a 弘¢野蔓き飽ymi漁 e(23)
To a mix ed s oltito n ofs til艮idc a cid(1.239g, ヰ. 馳 皿 0呈ラ, aぬydr o u s c oppe r s 態i包圭e
(8･721g) 弧d dry a c eto 毘e(i4･5mL)w a s added 呈-(β-i- Ⅹylo鮎fa n O Sy王)ぬym蓬n e三三 威 蝕
vlg8 r O tiS Stirring, 弧d ぬe ntheie mper a細 e ofぬe r e a ction mまⅩtiife W as m aintained ai
25
o
C･ A 鮎r stifr呈ngfo r additonal 25 ho ぽ S, 也e fnix触r e w a s n e嘘 aiiz edto野H 7･O 威也
aqu e o u s a m m o nia(28 %). T he s ol虚 on wa sdried ovef 迅 agn eSiu m s uぬte, 弧d
e v apo r aiedto dryn e s sin v a c tl u m. T he r esulting syn iP W asPu fifTled by s量呈皇c蓬ge呈
c olu m n ehm m atogr aphy eluting with chio r ofo m - m ぬ 弧 e皇(呈5jl, v/v)モo giv e望3
(0.785g,5 9.6 %yield).
mp 168
o
C. I R(K Br): v - 3 37ヰ, 1 698,1474, 1384,127確, 呈28l, まi63ヲ 呈ま82e m
-i
.
1
H
N M R(C D Cl3):810.7呈(s, i H, N H), 8.OO(s, 1 H, 6- ”), 5.9 4そbs, まH, i
菅
- ”), 5-74絶 J -
2.4 Hz
,
l H), 卑.38(a, i - 2.i H芸, 1 H), 4.2 9絶 J - 6.呈Hz予 1 H), 4.22(sヲ 3 H), i,92絶 J -
1.5 Hz
,
3 H
,
5- Meラ,1.4 6(s,3 H, M e),呈.25(sき3 H, M eき.
i 3
c N 朗毘(C D Cl3):8165iOラ15呈. ,
137.5
,
i O8.9
き
97.害
,
93.3
,
8 O.8
,
75.4
き
73.7
,
6O.6
,
2 S.7
き
1 8.5
,
ま2.5. F 鬼B- M S m/z :
299.i 248([M幸Hヨ
＋
,
Ci3H19N206r eqtir e s iidz :299.12確3).
5芝
望ラー 0一 関 esy畳-3
'
,5
'
一 顧一畳s ¢野㌢⑳野y漫量感e n 管-漫-をβ- i- 野量¢飽㌢孟汲¢野畳き砲y済量丑曹宅急急き
To a s olutio n 8ぎm etha n s u呈fo nyiehio どide(0暮33r nL, 4･2 触fn Olラ呈ndryp yT呈d皇n e∈呈5nLラ
w as added 3'
,
5う ー 0-is opr op yl呈de n e-i-(β-i- 野圭8 触 弧 O Syまラモhynifle 23 (8一呂52g,
2･8 6m r n ol)in pyridin e(2･2mL)withvigo r o tiS Stirring, and 也e nthe 短 迅Pe f彪tir e 8f 也e
r e a ei o n mix 細 e w a s m aintain ed fbf 2 ho tirS a壬 OOc･ 鬼 鮎r aqti e O tiSH C呈
(lo 鵠)(2i.6mL)and brin e(10mL)hadbee naddedto 蝕e T e S u､Iting mi芙モtiF e, 蝕e s olutio n
w a s e xtr a cted withdiethyle也e r(3 Ⅹ 20mL). The C o mbin ed e xモf a etS W e r edried o v e r
m agn e sitl m S tilfate, a nd evapo r atedto dryn es sin ∇a c u tl mbelo 轡28
o
Ci T he f eStliぬg
syr up W asl且(6.586gヲ6l.5 %y量eld(ide n毛ifl ed 闇ith N M R)).
1
H N M R(C D Cl3):818.3 O(bs,1 H, N H),7.89(s,l H,6- Hラ,5.8 6(s, 犠 王き - ”/),4.9恥 i Hラ,
4.55(s, 1 H), 4.2 2(s,3 H), 3･3 4(s,3 H), 1-9 5絶 3 H,5- Me),1.47(蛋,3 H, Me), i.2 8(s,3H,
M e). E L M Sm/z :376【Mヨ
＋
,361[M -C H3]
＋
,
2 88[M -H O S O2C呈3
ヰ
.
3',5
'
- 0- S現Ifiny昔-i-(β- i- xy‡¢ftI T a 没 舶yl)ぬyni迫e(25)
To a s oltlt呈o n of ぬio nylchlo ride(1.6 9mL)in a e eto n重電ri呈eく13.7mL)w a s added ト(β-L-
Ⅹy呈ofhr a n o syl)thymin e22(1.2 02g, 4.658m m e呈)wi蝕vigo T O tlSly sti打ing, a nd 也e n也e
temper atu r e Ofthe r e a ctio n mixttir e W as m aintain ed at まO
o
C. 鬼 鮎f S態rriflg ぬr
addi 鮎nai 5ho ぽ S, the mi奴 ぽ e W a sPo u r ed into a s tiSPe n Sio n ofs od呈u n bie afben威e
(7.8g)in w ate r(35mL), a nd e x&a eted wi也 ぬylae e毛ate(2 Ⅹ 78mL)ヰ T 払e c o mbin ed
e幻r a cts w er edried ove r m agn eSit m s ㍊l 飴e, 皿d e vapo r aied毛o dryne s s主監 Va Ctim .
Re crystaま1izatio n昏o m4- m ethyi-2-pe ni皿 O n ega V e呈.2 7g(9O.0 %y呈e呈d)of 25as a whiもe
c rystals.
mp176
o
C, 況(KBr): v - 3 4il, ヨi92, 3087, 王786, 呈470ま1394き1 267,l 199終0-S O-
o R), 1099, 97c m
-I
.
1
H N M R(C王)Ci3):810.67(s, iH, N H), 7.76(dラブ - i-2 Hz,壬H,6-
H),5.9 6(a,J - 3.4 Hz,l H,1
ラ
ー H),5･Sl(s,l H,2
'
- O H),5･09(dd,J - 13･呈 a nd王･害H芸,呈H),
4.9 5(a,J - 2.5 Hz,iH), 4.5 0(a,i - i.5 Hz, 呈H), 4･4 4(s,まHララ4･3 3絶 J - 13y呈Hz,lHララ
i 93(a, J - i.3 Hz, 3 H,5- Meョ.
i 3
c N M R(C D C妙 義i64.8,呈50･8, i35書7, 呈ほ ･2, 93･2き
79.7
,
75,買,6 9.8,5 5.7, i2 息 FÅB- M S艶夜:385.O453([M幸H】
阜
, c重8H13N207Sreq由 e s
m/z:305.0 舶3ラ.
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2サ芝
苧
- 鬼盈蝕yd酢⑳一畳-吏β- 臥- 孟『認鮎孟温¢ぬgf盈汲¢昏y盈き優艶y馳壷汲密宅盈@き
3
'
,5
ラ
ー 0-Su呈Fifly呈-i-(β- L- xyloぬr a n o syl)也yfnifle2慧(8.443gち 呈.孝58m m oiラ and s odiuf n
bic arbo n ate(0.5 5ig) w e r e畠e 昆ted 呈n N# -dim e払y王ぬ m 蓬私呈de(3OmLラ aモ 弼
o
C f&轟
ho u rs a nd 軌e n e o oied. The s olidpT e eipiia圭ed w as員呈なaied offafia W a Shed 腎主也 i8fnL
ofDM F･ T he 肋 r ate a nd w a shing w e r e C o mbin ed a nd c o n e enモr ated電e dTy提e SS皇n
v acu t n･ T he r e s tdfing syr tlP W asPu T呈Fl ed by e olu 迅 n ehr o m atogr aphy o n s皇Iie age呈
eiuぬg with Chlorofo r m- m etha n ol(4:1ラモo giv e且¢(O.3ilg, 89-O %ラ. Re crysモa呈皇z 盈鮎 n
fr o m2-pf OPa n Ol
-e地 肌 Oま(5:i)gav e white c TySt盗is. m p 2 ぱ C. 鼠(K Br): v ≡ 3483,
1 667
,
i617
,
ま559
,
王49O.
1
H N M 鼠(D MSO-tiラ:87.73(s,1 H,6- ”), 6.2 8(dきJ … 7.3 Hz,
l H
,
王
'
- ”),5.8 7くs,1 H, O H)き5.16(a,J - 7.3重量z,i H,2
'
- H),4.95(i,J - 6.2 Hz,i H, 8 Hラタ
4.3 6(s, 呈恥 4.O5(i, i - 6.7 Hz, 1 H), 3.15(m , 2 H, 5
'
- H3, 1.7 8(s, 3 H, 5- Meョ.
13
c
紺M R(D M S O-d
6
): 817l.i, 158. , i3l.6, 1 16.0, 8 9.6, 8 8.5, 8 7.9, 74.1, 酪 2, 12.9.
F A B 湖 Sm/z:241.O8i4(【M＋H]
'
,
CiOH13N205r eqtir e s m/I:241.0824).
2,2
-
- a n魚ydF ¢-3,3
7
- 0-d 弛e n z ¢y蔓一旦-(β心 琴芝o粗T 漁況¢Sy蔓)ぬy敬重滋e宅盈2)
A mix ed s o呈uf皇o 昆 Of 2
'
- 0- a e etyi-3,3
f
- 0-dibe n z oyl- ト(β-i- 野まo 鮎 ano syiラ也ymine 2量
(3.048g,6.Om m哨 a nd D B U(8,895ml, 6.On m oi)in a c eto ni嘘 e(孝5況Lラw as r e盟tlX ed
with sti汀1 ng fo r ad dito n al 16 ho tlfS. T he mi貰 細 e w 盈SPO tlr ed i邑モ8 畠嘘i呈ed w aier
(ヰ5rnL), a nd e嘘 a cted with e払yl ac etate(3 Ⅹ 45mLラ. T he C o mbin ed e-x態怒eモs w e r e
dried o v e rm agn e siu m s ui 蝕e, 弧d e v琴O r ated 紬 dryn e s s呈n v a e u ti m･ The ぎeSl出払g
syr up w a sptn
･ified by silic agel c oiti m n ehf O m aiogr野hy ぬ 血g 威 h ehlo r ofo Tl惣
一
m e也a n oi(2O11, vlv)竜og呈v e呈2(O.3 43g,1 2,7 %yieは)I
l
H N M R(C D Ci3):88.01(m ,4 H, Bz),7.45(fn,7 H, Bz 弧d 6-”),5 腐(dJ - 1.8 Hz,呈H,
l
'
- ”),5.10(a,i - i.8 Hz,1 H),孝一62如 ,2 H),4.23(m き2 H),i･86(dJ - 王事5Hz,3 Hき5- M eラ･
弘 M S符ぬ:44SEM]
ヰ
,343【M -Bz】
＋
.
汲efe T e 迫e e S
1. Sje o ng, ｡L.;etlai･ i Med･ C he m･ 星野3,3 6,呈8呈･
2t Hr ebabe eky, Hu態eTt;Ho ry, Ånto主監. Cz e ch C S2745i呈
5孝
6 的題節電昏㌻S
Sy閃電的¢s毒s a 閃感官農u o ㌢昏Se曽閃電野r ⑳野e蛸壷e s ⑳菅
ps e ud¢ 一 門鎚e‡e◎S壷des
Be a r‡門g S ubsを壷tuをed be門Z毒mid題Z ¢昏督-r mg
&
鬼b善書T a eを
a -Be n zimida z ole m ag s ubstituted n tl e o side s w e r e syn也e siz ed s毛er e o s e壬e cモ圭v ely.
T he s eps e udo
- n ucle oside s sho w eds毛細ngBu o r e s c e n e e which m tlSibe a tiSe鮎 to oi fo r
m oaito血g昆対Åhybridiz aio n.
董nをT Odii e音量o n
T亀eT eha sbe e ne o n s呈de f ableinter esモin hete f O CyCie-be a ring n u cle o s主de s(eailed ぬis
c o mpo u nda s aps etldo
- n tlCle o side), s ucha san am m atic a nd a n 盛phatie hete r o eyele s暮
Re c e ntly, 也e 鮎 of e S C e nモ oligo n tlCe o毛主de s ha v e synihe siz ed 皿d in v e s軸ated ぬe
po s sibi坤 of binding R N Aas a tlS eftilto ol fo r m e niio Ting 毘N Ahybr圭diz戯i弧
lき 勉
a r o m如ic hete r o cycle, be n z呈mida z oie n tleleus呈ts e呈fa r ekn o 慨 tO 払a v eati 耶 S C e n e e
whe n也ey ar eir r adiated by u王tr a violetiigh圭･
2) Be n z呈mida z oleps e udo
- n ℃cie o s呈deh盈Ve
alr e adybe e n syn&e siz ed inthelite r aw e
3ラ
,
ho w e v eTき O nly ぬ syn也es量s w as呈im 転d in
thederiv ativ e sha v i ngS ubstぬ e nts o nbe n z e n e n agof 也ebe n z圭迅iぬz oie･
No wⅠhav e synthe siz edps e udo
- n u cle o side sha vingva rio ㍊s s tlもstぬ 組tS 盛 2-po s主鮎 n
of be n zinida z ole (F皇gtlr e 5-1) and in v e stigated 払eir 凸t1 0 f e S e e n嘗 pr ope虎iesi
Be n zir nida z ole c o u呈d be a n e x c eまIe n毛 鮎 o r epho r毛o staffW 地 fo rぬe e xpまo r aie n of 払e
highiy 鮎 oT e S e e ntOligo n u cle o毛idefo r fn Oniモo ri ngR N 鬼hybTidiz 盈毛io n･
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2-Stzbs音量毛tlfea
Be 迅Zimi8a 芝争ie
＋
O Bz
CI
BzO
O Bz
F!
N
ふ
N
も d
F転u re5-i
O H
H O R
弼ふ悶
缶
芝-Stl転s毛主音笥毛ed Bc 筏芸i王抜i 曲芸8l菅
野S eⅦdか 弼頓C圭昏澄i8es
盈e s 恐iせs 鬼n盛 D 壷s e 屯S S壷o 迅
T he sy醜he s呈s of 1
'
-∈2-(4-thia zoryi)ben zimidaz oyl]-3
'
,5
'
- di- 0-錘- ehまo r obe n z oylラー2
ラ
ー
de oxy- D -fibos e3 w as s tle C e S S鮎ilye a fTiedo磁 byぬe e o up呈ingr e a etio B Of1- ehio 掛3,5-
d圭一 0一極- chio r obe n z oy呈)-2-de o xy- D -ribo s e2
ヰ)
皿d 削ithio de Tiv盛v e of 2ヰ4-(i,3一
也 a z oyl)】ben zim皇da z ole 旦. A psetido -n n cまe o side 3 w a s obtain edin 44 %y皇eまd a5 a n
epim eric mixttir e(C-1
'
epim e r). Pu rific atio n ofthis epim eTまc m呈Ⅹモtlr e Of 3u sing
pr epaTativ e r e cyle- HPL Cwithn -he x a n el ぬyla c et戚e as a n eiu a B毛a､熟 rdedthe m ajo r
＋
ep 皿 e r a S aPu r eぬr m. T he s ingle c ryぬ呈Ⅹ-r aycrystaiiogr aphic a n 盈Iys重s of 也e m ajo r
epl m e r atie sted its ste r e o eh mistryto be 鼠 Fr o mt払e e o mpa fis o n of ぬe
呈
H-N 弼鼠
◆
ぬ a of afinitial epim e ric mixtu r e3 wiぬ 泡盛 of 也e pぽ e 3鑑 ぬe 罰漉io of 鑑:β 皇s
ciar呈fieda s85:i5.(Sche m e5-1)
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C暮-BzO
s
(yB<yH
”
避
瑠
n_ BuLio rL｡ Ai
CトBzO
T H F-15Oc
C‡
/
15
0 日z- Cf如
蒜
2
c -z凍避
OBz-C‡
Seheta e5-i
苛
弼
3鑑(a 増Pim e rき
琴 酵epim e r)
The c o uplingre a ctio n s ofchlo ride2 威 ぬ N-1iぬ呈o de riv ativ e s of be n zimida zoie尋,2-
phe nylbe n zimida g oie 6, 2
-麺- a nysyl)b孤 Zir n,ida z oie S 皿d 2-麺-
dim ethyla min ophe nyl)be n zimida z ole ま¢, 2-(2一也ie nyま)ben z呈mida z ole 呈2亨 2-
(ci皿 a myl)be n zimida z ole i4, 2-(a-butyl)ben zimida z ole 呈轟 a nd 態is-(2-
be n zimida z oyi)etha n e18w e r e e a ffied o tlti丑 the simila r r e 盈e毛io n e o rid 鮎n s. In 弧y
c a s e s rising m e也od C, α ,β epim e rie mixftif e S W er e盛iain ed, a nd 也eif ぎ盈鮎s w er e
alw ayspr edo fni轡 ed V 地 α - epim ef(Tabまe5-1)I
T he ep皿 e T S Ofps e udo
- n u cle o s呈de5 w e r e e o mp王etelysepar aied bysilic age王e elt m
●
chr o m aiogr aphy w 池 n
-he x a n e/e也yia e etaie(3/i)as a n eltl a n嘗･ T he r a鮎 of鑑:β圭s
52:48. 也 c o n昏a st, the epまm e ric r ai o s ofallpse udo n ti Cle o s呈de s7,撃 訊d 1呈bear 呈Bg2
-
s ubstitムted be n zifnida z ole s sho w ed 技 - ePim e TPredo min a nモiy (>98 %∋ a nd e a sily
s epar a短d bys主星ic agelc ぬ m n chr o m atogr aphyas s主milaf eltia n竃(s e eT盈ble5-iき･ T he
r ai o ofモw o epi m e rSha v ebe e ndete min ed by co mpa ris o n of 払e圭niegr a毛io n oftw o
epl m e r圭c proto n s;i･ e･ the che血 e aまshi 鮎ofai i
'
-pr o毛o n of鑑 増P皿 e rS ar eO･l呈
-O･i9
ppm lo w軍r 払a n 由o se ofβ- epim eTS, a ndthe s e sig盟盈呈s ag e e O mP呈eモe呈yis ol盛ed･ 圭nthe
c a s e s of星空, 呈尋, 且6 a nd iS, ぬe ps e tide ntl ele o siae･s 呈3, 呈5, 呈7 a nd 呈撃w e f e 盈呈s e
obtain ed
,
butぬeyc 孤壬dn otbe主s olaiede v e nぬo 癖 byH P L Cs epar aio n(T盈 触 5一隻)
5)
.
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R<7
N?〕諺 cI
-BzO
o
′悶
長円
肖O
o一
悶是悶
”
2-S払bs書i 臨書ed
BeEiヱm童da 芸Oie
o Bz -Cf 畠 o H 缶
河臥 醍 - 野o. ¥孟cld % 琵:拷 肘鉄 官主eld %
i I
-i-J
S
3 44% 85:15 2串 Qu a nt
4 H 5 51 % 56:4孝 2呈 97 %
轟 Ph 7 38 % 98: 2 22 97 %
8 p-jknisyl 響 36 % 98: 2 23 93 %
i¢ も d
N Me2
1呈 5 % 98: 2
呈2 2Jぬ呈e nyl 呈3 17 % 80:28
i尋 2- s‾tyryi 15 8 % 91: 9
16 n- Bu 且7 26 % 67:33 ㌔
iS ダ蛋j3 旦撃 39 % 55:4
Table5-i
Dibe n z oylaied ps e udo
- n u cle o side 5鑑 W a Shydr oiyz ed w 地 皿 O n呈a / w盛e若in
rnetha noi atr oo m te mper aぬr efo r20 hfSモo gまVe 2呈技 量n a n e x c elieni y量e呈d. Å鮎f
r e eryst昆呈iiz atio ntw oモぬe s, obtain ed c o呈o rie s spris m s2 呈α sho 常 ed mp i5孝
一155
o
C,
●
which w a side ntified withth戚 of ぬe a血 entic s a mple(艶
3き
m芦15孝一呈55
e
Cラ. Ps e tido -
n ti Ce o side 21鑑 ais o sho w ed[a3D - -29.7
o
(e-1タ C H C13)(艶
3)【鑑】D - -3 0.9
8
(e≡t,
C H C13). T he epim er野 w a s als o hydr o呈yz ed tinder sim呈呈a r c o ndito n sto giv e
c o responding3
う
,
5ラ ーdio1 21βirl a n e X C eile ntyield. A呈壬spe c皆al ぬta w er e主de a鮎 ai
with 也o s e ofau ぬ ntie s a mple s
3)(s e e, e 晃Pe rim e ntai).
T he o功一e rProte ctedps e udo - n u cle o side s3a , 7鑑 a nd 撃α w er e 窪Is ohydfOiyz edモo ぬe
c o rr e spo ndingdiols 2 ぬ,2 2鑑 a nd 23氏 in qu a ntit醜呈v ey圭eまds･ 壬n 血s hydf Olysis n o n e
of ぬe r a e eぬicpf O血 ets w a sdete cted.
T he 由 spe cなa of 2 触, 2呈鑑 ,2略 22a a nd 望3鑑 Sho w ed 泉m 乱 ai2 粥n m(gま.孝x呈O
尋
),
275(g ヰ.8xi O
3
), 265(g 2.3X 18
3
)ぅ 290(g 2.0×lO
ヰ
)and 298r n (g 3.eX主格 The
qu a ntu m yields
7ラ
of 也e 鮎 o f e S e e n C e efps e tiaO
- n tle王 o si盛e s2 触曹 2 呈鑑亨 芸格 霊芝現 況d
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23筏 W e r e e ale tl呈aモed by ぬe kfl O W n 跳ぬ od, 皇n w払主e払 fi盈P地 aie n e 聯aS tiS ed as a
sta nda rds a mplefof ぬe qu a ntu m yieは m e as u r e m e n毛(甘abie 5-2). Ex eぬモio n withthe
w a v el ngths atthe呈r 丸fn aXga V e良u o r e s c e n c e spe ctr a af克363nfn綿:O書呈Oララ 297珪 m 綿:
0.28),293n m(車:0事16),35 5n n(*:8･67)a nd 355n m(*:0.74ラ, r espec鮎 ely.
Out of ぬe mthe qu a nモu m yields of 3
'
,
5' -diol 毘u eie o side s22鑑 a nd23銭 腎e 君eqtllte
la rge. T he r e s uiモs indie aie 也at n tlCie o side s 22鑑 a nd 芝3a eo u呈d be 野ぬ n由豊
艶o f OPぬo r e s app呈呈e abiefo r m o nito rl 昆g昆紺Å hybrid皇za由 n.
C8 m野. 河¢. V V(£,7 W 冨(g)) F Lを克郎 芝き 車
蛍
3 BOO(3.10×iO
4
) 372
5 275(9.20×10
3
) 297 0.3 7
7 290(2.04XIO
4
) 355 O.3 0
撃 29e(2.2OX10
尋
) 355 8.13
i3 300(5.80×10
3
) 387 0,33
lea 290(1.尋0×呈O
4
ラ 363 0,18
21鑑 2 75(4.88×10
3
) 297 0.2 0
2呈β 265(2 3 0×まO
3
) 293 0.i6
軍2a 29O(2,00XiO
尋
) 355 0.67
23α 290(3.00×lO
尋
) 355 O.74
* T heqtlanttl myieldofthe sta ndards ample(napb 改良Ie ne)w as obt盈in ed車= 0.23(in heJ濫盈投e)I
Table5-2 Til eVV 細d F L Spe e毛ra efP5etl由 一fllle王e8澄ide喜
Co n c丑u s量¢n
王n c o n clu sio n,Ihav e syn払e siz edps e udo- n tie呈 o side sha ving v ario tlS Stibsもぬ e 嘘 a嘗
2-po sitio n of be n zimida z ole and 圭n vestigaied 也eir 鮎 o f e S C e nt Pr OPeTf呈es･ T he s e
ps e udo
- n u ele o side s a r ee xpe ctedtobe a tu e鮎呈to oifo r m o nito fl ng昆討鬼hy5ria量z惑星o n.
濫芝野e Ti荘互e nta呈
粥a奄eT量a葺き
2-[4-(1,3- T h呈a z o l
･
y)沖e nzぬ量da zoie 盈 a nd be n z呈m圭da z o呈e 尋 w e T e e e m e f e重盗圭壬_y
avair able s a mple s a nd℃s eda s f e e eiv ed.
5 9
2-欝ぬ藍野豊-鮎e 皿ヱ量孤量感逢Z 歩温密 弼
一関e奮払¢通底…
The mixttir e Of be 毘Z Oie a cid(1さ8 3gぅ 15rn m o呈) and a -p畠e nyie n edia 汲圭n e(i.62g,
15m m ol)iB 4fnOia rhydf O Ch王o fic a cid(i4mまラwashe a宅ed at呈20
O
cfo r2孝hottrs. T態S
r e action mix 細 e w a s n etitr aまz ed with d 地毛ed aqtle O u S S Oditi mhydr o x主de s o呈utio n 姐d
e xtr a cted with e也yl a e etaie. T he o rga rlie sol嘘ion w a §dried over 恕由y叡o u s
m agn e sitl m S tli 蝕e, C o n c e ntr atedtogiv e White s olidwhich w a-s r e ery§taliizedモo a免君d
o.29g(iO %yield)of2-phenylbe nzimidazole轟, mp.282-285
e
C(艶
6ラ
mp283-5
o
C).
朗:e組 odB:
a -P henyle il edia min e(i.6 2g,1 5rn m oま∋,beriZ aidehyde(i･5 Og,i 5fn m O王, dist呈Iledラand
n皇tr obe n z e n e(2,7 7g, 22.5m m ol)in 12 miof ぬa n oiw a s s血 ed 盛 虎 fo r72hfS. T he
氾ixtu f e W a s C O n e e ntT ai d a =id ぬe r e sidu e w a spぽified by s呈iica ge呈 e oit m n
chm rnatography(a -he 詫 皿 e : e也yla c e嘘 e - 4:i)t8giv e s olid, which 闇 a S 耽ryS臨i重量z ed
fr o m ぬ a n ol ぬ g呈v e2.32g(弧 O %yield) ofplates 6, mp 282- 86
o
C(艶
6)
m野2§3
-
285
o
C).
2-抄- 鬼野Sy亜きbe 汲2:inid紀 ぬ (S)
Ac c o rding to &e m ぬ od ら, fr o m a
-phe nyle n edia m呈n e宅3･25g, 38f n m Olラ, p-
a nysyialdehyde (4.09g, 3 0m m oi) and 昆おobe n z e n e(5･7 0g, 45拡 - Ol)呈n 30 ml of
e也a n ol
,
4.2卑g(63.8 % yield) of 8 w a s obtained. W hite n e edle s mp 呈29-呈3l
O
c･
I R(K Bf): V - 3 422, 3 049, 2965, 2936, 161O, 1510, 呈460, 1 246, 呈O29, 837, 736c m
‾呈
･
l
H-N M R(C D Ci3): 87.7 8-8.07(dd, 2 H), 7.55-7.6S純 2H), 7･ 絡 7･38(dd, 2 H), 6･8 O-
7.07(dd,2 H), 5.3 9(s, iH), 3.83(s, 3 H). F A B-M S(m-/zラ:225(【M車好), 154, 136,iO7き
89
,
77
,(C14H1 2N20:Cale uiatedfbr Mw - 2 24･2 6)
2-【凄- 紳 dim 曲 yla min ¢)p払e野lトbezi2:量n孟d紀 ¢le(i¢)
Acc o rding to ぬe m ぬ od a, 鮎 m o-phe野Ienedia min e(3･25gき 3 8琵 皿 O呈ラ, p-H#{
dim 盛yla min
'
obefiZ aldehyde (4.Bog, 3 O氾 m Oi) and nおobe n zen e(5･67g, 率5珪 皿 0ま),
yeiio wpo wde r of 且¢w a s obtained in 3･ 弊g(56･0 %yie呈d)･ 阻Pi89-19l
e
C･ 眠くK Brき:v
- 3 舶9
,
3836
,
2885
,
2802き1 61l,呈525,1455,1 芝08き8 28, 746e m
-王
事
l
H- 開閉監(ef3Cl3):
68
87･81-ヲ･8 2(d5 iHラ,7･6 2-7･66(dぅまfi),7-15- 7･27(m ラ 2Hラ,7 Bト7･0 2純 量Hラ,6.66i 74(ddヴ
3 Hラ, 5･3 恥 IH), 3･OO(s, 3 H), 2･92(s, 3 H)･
13
c一 国M 毘(Cf)eま,):155書8, i5i.2, 呈58.Oヲ
136･3
,
130 3
,
1 26･9
,
1 24･3
,
122暮i
,
1i9･2
,重量7･4,112･8, u i･8,i ま03,48.5, 4 0.2.
2-(2-T 払孟e ny丑沖e n z星組孟ぬ z oic宅急2ラ
This c o mpo tlnd w a spr epa r edbythe kn o w n m ethodA aild identified by ぬe spe ctr al
data
.
2-(2E-S哲Tyl)ben z壷m量ぬ蓋¢呈e(i4)
Bythe m ethod A, 鮎 m o-phe nyle n edia min e(3.24g, 3 Om f n Ol) 諾ndtr a n s- ein fla mie
a cid(i･48g, 1 0m m ol), 2-(sモyryl)ben z呈mida z oie 呈尋 w a s obtain ed in 172mg(i7.S %
yield)I mpi72-4
O
c(lit
7)
mp175-6
o
C)･
l
H- N 朗温(D M SO-d
6
):87 3 8をm ,ま2Hき; F 鬼B-
M S(m/z):22呈(【M＋H]
キ
,
ba s epe ak), 2 20, i 紳, 133, 89, 7 7,(C15H13鞘2: Caie 地毛ed fo r
Mw - 22ま.3).
2- a - Bn哲Ibe 迅蓋i粗量da z ole(16)
Bythe m e蝕od A , &o m pe nta n oic a cida nd o -phenyletn edia min e, ぬ e c o mpo tind 量感
w as obtain ed 主n 82 % yield which w as erys竃alliz ed by C H Cl3/ ぬe rto g王V e e Olo fie s s
n e edles16. rap155-1 55.
o
C(艶
名)
mp壬55-155.
o
C). Ⅰ監宅監Br)≡ v - 3 尋08き 2925き呈59呈,
768,75lc m
-l
事
iH- N M R(CDCl3);89.2聯s,まH)曹 7. 賂 7,6 呈(a , 2取 2.9観 2H)きl. 酪
2.0呈(q, 2 H), 1.2 0-1.5 9(m , 2 H), 0.88(ちS H). E 喜一 M S(m/zラ:i7ヰ(瞬 , 呈45, 1 33(呈88 %),
1i8,188,92,77,65,(CliH14N2:Caie ui盛ed fo rM w = 174.2き.
哉is-(2-Be n zimi ぬz野l)e飽e n e(1善)
Åc c o fdingto ぬe m e蝕odAき 也ehe aling of ぬe mixtu r e ofa -p払e ny呈e n e盛a min e(ヨ.3g,
30m m ol)and 鮎ぬarie a cid(550mg, ヰ.73淀 皿 0呈)鮎r5 畠etif S盛 ま68
o
C o n 温 Oil ba塊
ga v e white s o王id. 首he s olidw a sdis s olv ed w 姐 di壬嘘ed hydr o ehio riG a Cid汲d 也e n
m ade ai恵aiin e 威t払di呈u紐d aqtie O tiS S Oditl m妙dro x量盛e s o王uti弧 T亀e r e sti重電豊喝 夢ee n
ヰ
s olidw a sfliteTed, w a s畠ed wi池野 aier, ぬe n w a shed 威 蝕e也yiac e音感e 皿d 盛r呈ed嘗e g量¥ e
4 3 ぬg(35 %yield)of 隠 The eぬ 弧 OIs oi東呈e n sho w ed野e e n鮎 o 摺 S e e n 鑑
名)
6呈
S野密監密F
F
急患沿丘奮立 ¢雷を畳等き
IH- N MR(I3 M S O-d
6
ラ: 88･iO(s, 2H), 7･7 5-7･85tdd, 卑Hラ, 7･ 賂 7.57 槻 孝野 ぎ鬼B-
M S(m/I):261(EM＋軒ラ,147,呈33(bas epe ak),(C16員1 2討4:Caletliated fo rM w - 26e.3ラ.
i 阿9 -【2-(3',5' - 0 -d量由一 e 抽 yo転e 汲Z野丑ラー2' - 鮎 ¢ⅩyTi転¢野蔓ラbenz星組量感丘富野畳一望ラ ー車2-
払e 汲Zimiぬz 8y丑)eぬ 飽 e(i撃)i
Aec o fdingto 也epr o c edu r ea,26Omg(lm m el)of 25 in15miof dryT HF 皿d2fn f n O王
of L D Aw a s ad dedモothe TH Ys 血 tio n
,
a nd w as stirr ed far38 血盟 . To 塊e r e s t1触 g
N-1ithio-25s oltltio n w a s added287mg(3m m oi)of 2a ndstirred at r o o mte mpe f attlr e
fo r3 hrs･ Ho w e v er
,
也e r e a ctio ndidnotpro c e ed, s o again he a宅ed at50
o
C fo r6hr s.
腎 ater w a s ad dedモo ぬe r eactio n mixttir e a nd e xなa cted 繭 也eぬy圭a c etaie(3emi蓋2き,
dried
,
e o n e e ntr ated
,
a nd ptlriEled by si王ic agel c olt m chf O matOgraP払y w 地 e也yl
acetate/a-he xa n e(- i/i)モo giv e α,β- epi由etie mi叢書u r e(268mg, 3 9 %yieidき. F河 氾
N M R d盛a
,
the epim erie r atio of 26was obtain ed a s a :β - 55:45(as m o n o ribo syl-
bis(be n zimidaz oyl)ethe n eラ.
1
H- N M R(C D Ci3):88.Oi-8tii(dd, 孝恥 7.76-7.7 9(m ,1 H),
7.69-7.71(a, l H), 7.62-7.64(a,1 H), 7.4 ト7.5 0(ddラ5 H),7.壬9-7.3i(m ,3 H)き6.96-7.0 8絶
1 Hラ, 6,70-6.7 ヰ(dd, i H, i - 1i.7 a nd 6,5 Hz), 6.70(m , 1Hラ, 4.g3一考.9 2(m , 2H), ヰ.5孝-
4.55(m ,まH),3.0 9-3.王5(m ,1 Hララ2.6 ト2.6 3(dd,i H), F A B- M S(m/z):65叫 MキH]
＋
ラ,卑28,
281
,
26l
,
221
,
207
,
1 47
,
73(bas epe ak),(C35H25討尋O5Cl2: Caietd盛ed ぬf Mw - 6 53).
N M R data ofβ- epim er6.77-6.80(i,1 H,J - 9.呈Hz).
且'-【2-(5-(i,3-甘払量a z ¢ry量)きbe 汲芸呈n量d紀 野茎】3
'
,5
'
- 0-適量紗- c払呈8 F 8私e 汲芸Oylき-2
'
-
de ¢野 ribo s e(3ラ
Meぬod C:
Ⅰn a20d ml 緬 o 儲 Ckedr o tinかbo統o m ed 鮎sk
,
wi 由盈 StiTri喝 baf, a Spir alc o nde n s e r
w 地 a c a呈eiu m chlo ride dfy呈ng 紬be a nda s eptt m c tlPヲ W aS ad ded l･88g∈5m m o呈ラof 2-
【4-(1,3- ぬ呈a z o ryl)】be nzimida z o王eま皇n 78m壬of 血yT HY. T he mix紬 詑 W a S e O O呈ed a圭 一
15
o
C in a n皇c e- s altba由
,
a nd 3.33m呈ofn一 番uLi(5m m oi,i 3 6 Ms o量u鮎 n重n hex a n eき
w as ad ded dmpwis efr o ma mic f O Syri nge 威ぬ 東irring･ 鬼f短r30mi泣, 若e Sti艶董盟gye董呈o 腎
s oltit呈o n oぎ2(2.ま5g(5m m ol)) w a s added d圭re e竜王yモo ぬel 地主odefiv盛 ve eぎ畳, afid 也e
62
況ixtu f e W as Stirr ed a壬 T O O mte mPe rぬ ぎe fo ri hT a nd ぬe nhe盛ed a毛45
o
C fo r3 hf S.
首he r e a e由 n miぬ ㌻e w a squ e n ebed with w ate r a rid a eid呈fiea wi毛畠dil H Cまto pH - 5
the ri e Xモr a eted 5tim e s withe軸呈ac etate,driedo v e rMg§O4, e O n e efl捜a毛ed a ndptl,T圭fied
withsilic agelc olti m n ehr o m aぬgr aphy(A-he x 迂rie :ぬyla e et戯e - i:2)to g呈ve 呈.S呈e
(44% yield)ofl
'
- a n o m e r3･ An o m eTie mixfu r e w as again p駁ified by HPL ∈w 地 fi-
be x axie : etbylacetate(5:2)as elu a ntto giv epu r e a mo m e r3鑑 (18 触g)ofwhi毛e s o呈主d
which w as fe CfyStallized fr o m chlo r ofo r mto glV e c olorle s spn s m s, mp156-1 58
o
C.
●
Fr o mX -ray Chrysta豊玉ogr aphyic 皿 alysisthis a 盈O m e r Wa sdeモe min edモobe 氏- a me m er,
Spe eモr al Da音a of(3鑑):
IR(K Brラ: v ≡ 3 ヰ216, 2980, 1720, 1593, 1403, i308, 呈270, lO93, 呈O7O, 101年, 760,
758c m
-i
･
i
H- NMR(CDCi3):88･70-8･71(a, l H), 8･33-8･34絶 ifi), 8･0 3-8,85純 2Hラ,
7･9l-7･93(a, l壬取 5･70-5,72純 I H)ぅ 4･97-4･98(q, l Hラ, 4.58一礼69(m , 2 H), 3.2孝一
3･3 1(qui嘘 t,1 H), 2.7 ト2.7 6(m ,壬H).
13
c-N M RくC D C呈3):8呈65.2, 呈52.8, 147.5, l 賂 1ラ
143･4, 1 40･l, 139･ , 133･0, 131･2, 131･ ヲ 12S･9, 128･0, 127･5, 1 23.4ぅ ま23.O, 呈22.2,
i2O･l
,
l 13･
,
8 8･2
,
82･8
,
75･7
,
6 9･5
, 65･6, 6O･3, 53･8, 3 8･7, 31.7ラ 2 9.2, 2l暮8ヲ 1孝3J.
F A B- M S(m/I):596([M＋軒),(c29H21Cl2N305S:Calc ulaied fe yM 闇 - 5 95.97). Ev e n
也o tlgh 3声w a s n otis olated butinthe
lH- N M Rspe e 細 oぎ毛ぬe mixtu r eits∈- i
'
pr細 n
appe a r ed at8 7･57-7･61(dd,1 HJ - 8.65 a nd 6.2 1 Hzラ. T he epim e rie f a舶 n w a s85:
i5calc uiaied ぬs edo nぬein毛egr aま.
1ラ -(N-呈ni ぬz野l)-3
'
,5
ラ
- 0-di紗- e鼓蔓¢r Bあe 汲岩野l)-2ラ ー 盛e e野 Tibes e(5き
The syn也e sis of 5w a stried bytw od夏色re nモ m ぬ ods, i.e. , o n e w a s tiS呈ng H-写MS-
be n zimida z ole(Me也od D)
9)
a nd 鮎 oぬer o n e w a s也e mぬ od C u sing ”-1 地主o-
be n zimida z oie.
M cぬod D:
王n モw o 昆e eked r o u nd boモモo m ed 凸a sk(iO8mL)也er ep王a e ea a s毛i汀重ng ba r, 員Ⅹed a
spir al c e nde n s e ぎ W主也 a c a呈ciu m chio r呈de drying tube a nd a s ep竃t m e up. Å鮎r
r epla c呈ng 也e air by 由なoge ngasi温 故e v e s s e王, 2や3 6g(28m m oま)of be n zimid滋 O呈e 確苧
s olida m m o niti m S ulfate 39mg, 6.25m呈(3Om oi)oぎhe x ar n e也y呈s量si呈a zide(H M D S∋
w a sinなodtle edto ぬe ve s s eま, 弧d ぬe mi荒モtlT e W a she aモed毛o f e鮎 Ⅹ fo r2 hrs. T he
63
T e a Gti8 n mi某氏 ばe- W asdist呈lまed u nde T呈2f! 況Hg a ndTeSid悦呈閑納f3S w 怒 雷efn ¢腎e盛 o露
The r e s uはng si壬ylated be f'Zimida z ole
9ラ
w as Te 盈eted wi蝕 9.43g(ま8.2 m o呈ラoぎ望 a nd
890mg(6･4 4m m ol)ofp- ni竃f OPhe 毘Ol in 50r n呈ef dryC H ∈l3 atT O O mモe mpe r ain f efe y1 8
hfS u nde r nitr oge n atfn O SPhe r ei 写he r e a e如 n fnixttiTe W as qtie n e払ed 威 也 w aie F,
e xtf a eted with C H Cl3,drieda ndc o n e e ntT atedto gl V e S O呈id･ This s olidw a spu Ti 鮎d by
silic agel c oltl m n Chr o m atogr aphy w 漁 n -he x 皿 e/ethyiaeぬte(4/1)te give 3.77g
(55% yieはラofepim e ric mi叉ttlr e-Who s e T a鮎 is 鑑:β - 4:96, T he T atie of ぬis epim e畠e
mixtu r e5 w as calc ulaied ba sed on theintegr盛io n of 也e a-i
う
pfOモo ns of 毘 一 皿dβ-
is o m er's(vide s upf a).
M ejぬod C:
By也e m ethod C,2.3 6g(20 m m ol)ofl 地io de riv ativ e ef4 a nd 9.43g(1 臥2m m olラof
2 w a sfe昆Cteda sin 也e e a s e of 3. Å 鮎r 也e r e a eモi n C e a s ed, the mixttir e W as W O fkedtip
a s u s tiaito giv e3.48g(51 %yield)of ぬe epif n e ric mixtu r e5a ss olid. The 毘盈tio of ぬis
epim e rie mi醜 汀eis a :β ≡ 5 6:44. T hebothepim e rs w e r eptlr迫ed bysilic age呈e o呈t n n
chro m 如 gr轡hy withA -he x a n eie蝕ylac eta紐(3/i)as eltia nfモ8 giv ei暮86gof筏 -is o 迅e f
(mp136-7
o
C(fro m ぬ yl a c etafe))and i.4 8g efβ一重s o m e r(mp 13ト2
o
C(昏e m 盛y呈
a c etate)).
Spe c毛F a呈Daをa 母君(5α 一重s e m e r):
王R(K Brラ:” - 3879,1724,呈593,1488,1 456,1 270,123l,1173,呈086,lO呈5,892,85lき
758c m
-i
.
1H IN M R(C D Cl3):8.23(蛋, 1 H), 7 9 7- .9 8(a, 2 H), 7.8 呈-7.8考くm ,l恥 7･72-
7.75(lli,2 H),7.5 2-7.56(m ,l恥 7.4 0-7.42絶 2H),7 3 5-7.36(逮,2恥 ヲ･三毛-7･3 2(a ,2 H),
6.4 4-6.45(a, 1 H), 6.43-6.44(a, 1 Hラ, 5.7粍 i恥 5I6恥 王H), 4･7 3-4･7 6(a , 蓬Hラ, 尋･621
4.65(q, lH), 4.59-4.62(q, 喝 , 3･03(m , 1 H), 2･§8(a,l Hラ.
13
c- N M R(C D Clヨラ…轟 胤 2,
165.ま
,
ま44.3
,
1 48.5, 1403, 1 弧2, i 39･ , 132･8ラ 王31-8, 呈30･9, 呈29･8, 呈28･9ヲ 127事撃,
127.2
,
1 23,4
,
ま22.8
,
1 20.5
,
u O鳥 85.99, 83.51, 75. 桝 , 級2孝, 3 7.68f F A B- M S蔓m/zき:
512([MキH〕
＋
),(C26H20N205Ci2:Caie uまa紐d fo r朗 w - 5呈呈3孝)･
Spe 癖 a量蔚aをa oぎ宅5芦一重s e m e吟:
主監(K Bf); V - 1 724,1594,1489,呈455,l卑O2,王274,i呈7孝,ま095,呈07孝ヲ呈8呈孝ラ蕃5呈,759
c m
-i
.
1H- N M RくC D C13):88.l o宅s, 呈H), 7.99-8暮02宅n , 2
'Hララ 7せ善8-7♯91(m ヲ 2 Hラ, ヲ･毒8線
量H), 7.54(a, i恥 7.孝4-7.ヰ7(n ヲ 2 H), 7･ヨ6-7･3 9を汲 き 2恥 7･呈9純 IH∋, 6･ 弼q, 鵜 プ
-
6尋
5`65a 毘d 7･40Hzラ,5･71-5さ7 4(m ,2 Hラ, 4･ 鰍 4･71(m ,2 Hラ,2･5 9-4･61(q,2Hララ 2.9圭一2.96(m き
2恥 2･76-2･78(q, 1軌 2･73-2･7軸 , 1 Hラ.
13
c一 関M 漫(CDCl3ラ:8i65.4, 呈65.i, 呈楓 3,
140･5
,
呈40-4
,
140･8
,
132･7
,
131･2
,
呈3ま･l
,
呈29･1, ま29.8, ま27-9タ i 27$6, 123.6ラ 呈23.0,
1 弧 S
,
1 10･7
,
85･50
,
82･22
,
75･02
, 絶 23, 37･8ま･ F良B- M S(m/z): S呈呈(EMヨうラ
(C26H2 ON205Ci2:Ca王e ulgted fo rM w - 511.34ラ.
且' -(2- pぬe ny亜b蝕 Z鼻血idaz oy亜ラー3',5' - 0- 戯桓- e 独 y obc 汲Z野lラ12' 一 題c ¢野 訂量転e s e(7ラ
Ac c o fdirlgtO 也e m e払od D, fr o m950mg(5m m oi)oぎ6 and i.i eqtiv ale fii of LD鬼
呈n 10 mま of dry T H Y, 削ithiか2-phe ny抱e n zimidaz o壬e w a spr epar ed u nde r nitroge n
atm o sphe r e･ To ぬis mixftlr e W a sdded 2･55g(6 - oi) of 2 圭n lO miofdfyT H Ya-nd
也e mix 細 e w as he a宅ed at45
o
C fo r1hr･ T he r e a ctio n mi醜 ばe W asqu enched with
まOml ef w ate r a nd adjtlSted to pH 5with aqtle O tlSdiluted hydro chlo ric a cidafid
e xtf a Cモed w 池 e&yl acetate, dried a nd c o n e e ntf ated号o giv ePaste- T he pa ste 闇 a S
pu fi 鮎dwi也silic agel c olt m ehfO m aiogr aphy w 独 n -he x a n ei ぬy呈a c eモate(2/1)毛o
giv el･i Og(38 %yie弼 of 7as white s olid. The epim e畠c r aモio(鑑碍)w a s c aie uiaiedモo
be 98i2鮎 m ぬe
l
H-N'M R 由輸 i地 gr盛･ T he epi m e fie mixtu r e W a s aga呈nP慰ified by
H PL Cwi也 n -he x a n e/ ethyま ac etaie(3/1)as 皿 elu 皿t tO g皇v e 鑑-呈s o迅 e r, m P 288-
2 03
o
C(&o m ぬ yla c e毛aie)as c ol rle s s n e edls.
Spe ぬ al Daモa of(7α)
IR(K Bf): V - 4323, 060,2 989,呈727,1 591, 455,1 369タ壬265,1093,各50,74善e m
.i
.
1
H- N M R(C D Cま3):87.69 & O4くm ,8 H),7,2617.51(m ,9 Hラ,6.5 2一転.55(も は),5.6呈-5.64宅m チ
i H), ヰ,90-4.92くq, i H), 4.5 6-4.7ま(dad, 2 H), 2 腰-3. 繊(m , 2 H).
13
e-紺M 温宅C D C王3):
8i65
.
3
,
165.i
,
153.6
,
1 48.4
,
139.
,
132.5
,
13i.3
,
i3l.i
,
130.8
,
130 3
,
呈29.6
, 呈29.i,
128.9
,
ま28I8
,
1 2 臥6
,
1 27. ラ 呈27.卑, 123.3, i23.2, ま12.4, 8 6.8, 甚2-e, 75,5, 6 5.2, 3 6.冒.
u v(in EモO H): 瓦訊畠Ⅹ286毘 m(g - i.5 2 Ⅹ 10
4
), 2 45i3 m(蛋 - 4.ヰ8 Ⅹ 量的書 F ÅB- ㍍S(朗虎):
587(【M十げ),(c32H2 3N205Ci2:Caic ula壬ed fo rM 腎 - 5 貼.45き.
i-t2<p- a 丑量野量)鮎e n z呈出量ぬ芸Oy量ト3
'
,5
'
- 0-d童顔- eぬ茎昏T ゆ転eii2:野蓋)-2
き
-de e琴 曲 o 澄e(撃き
Ac c o rdingto he m ethod D, 鮎 m 4.81g(ま8荘 皿 O呈)eぎ善a nd 2呈･6琵 温 0豊ef
-
とD 鬼in3e
mlof T H F
,
N -1 地io -容 w asfo rfnedfor5 奴s stif r主ng 盛 TL The ” -1尭hio 一番 w a s ad ded ail
65
equl m Oia r oぎchlore Tibo s e2 呈n 28m呈oぎぞH賢. 写he n, 畠e 氾主翼itir e W a s W 豊田 設e盛逸書卑5
o6:
for 2 hES a nd w 威 ed up a s tlStl al. T 免E r e sidu e w a sPtlfi畠ed 態y s量iieage呈 e oitt m
chf O m atOgr aPhy wi払 n- he x a n e/ethyl a eぬte(2/i)モo give 毎.8呈g(36 %yie呈aラof S
which w a s e rystai呈iz ed 鮎 m e也yla c etate/chlo nぬ 皿 (C a呈i31)毛o give o nly e olo rie s s
n e edle s8α ･ m p208
-2 09
e
C･
Spc e音T a圭D盈‡a of(馳)
壬R(K B1･): V - 3448,3 057, 2958,1720,159ま,145 5, 1267,1 093亨呈0略 838,758em
‾l
.
1
H -N M 毘(C D Cl3)≡ 88.O2-8.04( 鵜2 H), 7.80-7.8 7(m , 4恥 7. 終 7暮6 4(dad, 4 H), 7i25-
7･35(m , 4H),6･94-6･97(dt, 2H),6.52-6.55(i,まH),5,63(m ,呈Hラ,4手9O一考.91(q,l Hラ, ヰ.58-
4.71(dd, 2H),3,84(s,3ff), 2.9 2-2,96(m ,2 H).
13
c- N M 毘(C DCl3):8呈65 3予 165I星亨16i.8,
1 53.8
,
1 43.8
,
14O.4
,
139.
,
13 2.7
,
1 31.i
,
130.9
,
130.8
,
129.1
,
128,9
,
i 27.
,
i27.5
,
123.0
,
122.8
,
i22.1
,
1 20.4
,
114.2
,
l iz.2
,
86.8
,
81.8
,
75.7
,
65.5
,
55.3
,
3 6.5. u V軸
EtO H): 瓦m a x286n m(g - 2.06 Ⅹ lo
ヰ
), 247n m(g - 5,44 Ⅹ 王0
4
). F 良B- M S(m藷):
6i7([M＋げ),(c33H26N206Cl2:Caic ulaied fo rM w - 616.4 7).
呈' -t2-(p-dim e也y呈a miri(轡he 汲y蔓)トもe恐 Z豆取皇ぬ 芝野l-3ラ,5
ラ
ー 0 -di紗- ch‡o r 8b誉n 2:野‡ラー乏
'
-
de o野 ribo s e(iiラ
Åec o rding毛o ぬe m eぬ od D, 鮎 m 2I7Og(10m m o呈)of l母呈n 25迅呈oぎT H F弧 d N-
まi 血o de riv ativ e of 4.9 2g(11m ol)oぎ2,0.3 6gofps e 態do - nu ele o side呈i 腎 a S Ob毛ai迫edラ
which w a s e rysial呈iz ed &o m ethyia e e‡ate iA -he x aiie m皇Ⅹ態琵e(c a3j呈ラモo give pale
o r 弧ge C rystals. mp133-13卑
o
C. 汲(KBrラ: v - 3 42各, 3053, 2 951, 7 2l,i593き1卑対 ,
1267
,
1 093
,
l ol阜,838,767e m
-I
.
1
H- N M 鼠(C DCl3):87.78-呂.0 5(m ,7 H),7.尋軒7.58(d鈍
冬H),7.22-7.32(m ,3 H),6.6 7-6.7 8(dt,2 H),6.6 ト6･64(i,1 H),5･63(m ,1 Hラ,孝･ 繋 楓 9i(a ,
i恥 4.5 6-4.73(dd, 2 H), 2.9 9(a,6 H),2.92(m , 2 H).
13
c-N M 汲(C D Cl3ラ:8165･6き165一種,
1 55.i
,
i5i.4
,
i 阜o.6, 140.8, 1 32.9, i3i 3, 呈31.1, 13O,7, 呈29.3, 129.i, i 27事9, 127･8,
123.1
,
122.6
,
1 20.3
,
114.2
,
liz.4
,
u l･9
,
8 7･3
,
害呈･撃, 76･1, 66･2, 孝弘2, 3 6-7･ F鬼B -
M S(m/z):625([M＋i]り,(c34H2尋N305Ci2:Caic 芯王威ed fo rM腎 - 624)I
丑' -臣2-そ2-甘ぬ量e野払e 汲Zimi ぬヱ呼 称3
亨
,5
守
一 0-d量顔- c亀茎◎y 昏he 配野書き-芝
学
-盛e o 貰y曲 砂S 密考量3き
66
Åc e o rdingto ぬe m ぬ odD, 鮎 n 3.6Og(18淀 血 O呈)of 農芸and 呈9事8迅E nelofLD 鬼呈毘3O
ml of dry T H Y, ま8m m ol of 削呈tb呈8一旦2 w a sfo - ed a鮎r 触 s 盛ir T主ng ai T OO m
te mpe fぬ re･ A盟dthe nthe mixttw e of ”-1ithio -i2 汲 d a n eqt n m oia r2 w as stirr ed at
45Oc for 2hr s a nd w o rked up 盈S u S n al･ 良民際 P盛fl e atio 毘 by siiiea ge呈 c oitl m n
chr o m atogr apbybyto giv e呈･82g(17%yieldラof皇3 a s 蓬B eP圭m e rie-mi幻tife. Ba s ed o n
ぬeintegr atio nラ 也e r atio ofepin e r量3 w as 鑑:β - 80:20.
Spe e竜T a亜F e S tll書5 0f(13き
壬R(K Br): v ≡ 3423, 871, 2 956, i72l, 1592, i487, 14 53, 1 42l, 呈267, ii7i, 189l,
1 013879, 75 7efn
-l
･
l
H- N M R(Aceto n e-d
6
): 87･82-S･82(m , 6 Hラ, 7･2 3-7･50(m , 8 Hララ
7･08(tラ0･7 H),7`07(i,0･3 H),6･7 8(t,0･7 H),6･77(i, 0･3 H),5･79(m ,O 3 Hラ,5.67(m ,0.7 Hき,
4･94(t, 1 H), 4･6ト4･93(m , 2 H), 3･25(m , 0-3 H)タ 3･04(a , 8･7 H), 2.92(m ラ I H). U V(in
EモOH): えm 既2 86,2 77, 2 66.5n 乱 E王-M S(m/z):596(M
＋
),(C3eH2 3N205S Cl2: Cale ㍑iaied
fo rM w - 596)
1'-【2-S呼Tyl(be n z量粗i盛a z野丑ラト3チ,5ラ ー 0- di紗- eぬl肝 e
l
be iiZ野呈ラー2-de 母野 曲 e s e毛15ラ
Åc c o rdingtothe m e也odD,fro m 2.20g(18荘 皿 Ol)efl尋in dry TH Yand 呈1珪呈迅 OIof
L DA atr o o mte mper ぬ r efo r30m呈n 討-臼ぬio一畳確 w aspr epa r ed. To 血s mixぬr e w as
added 卑3 0g(iOfn m Ol)po wde r ed 2atroom te mper細 e. 鬼 鮎ぎ 也e 君e 鑑鮎n mixtu r e
w a s Stirr edatr o o mte mpe rafu r efo ri5hrs, 也e r e c o v er edst凄絶i丑g2 w a s盈托er edoff皿d
the r e sidtlais olutio n w a s n e嘘 aiiz edwi蝕 戯嘘ed hydfO Chio fie aeid 蝕en e x後逸eモed 腎 胞
ethylac etate(5毛im e s). T he o rga niclayer w a sdried, c o n e e nなateda nd 也e r e si 血e w as
pu rified by也e tiS tial m 盛 odto giv ei70mg(7.8 %yieは)of i5as a n ep皇m e ric mix竃u r e
withthe r atio of伐:β = 9王:9暮 T 畠e epim e r c-o tlldn otbe s epar aied by H PL Cte chBiqtl e.
iラ -【2-(A - BⅦ哲l)b組 岩畳迅ida z野lト3亨,5' - 0- 戯桓- eh呈e r ¢be 汲芝野重き一芸' -dc e野 T豊熟母屋e若i7)
By 也e m ぬ od 王), 鮎 m ま.0 4g(6 m n ol)of 1轟and 6.3 8m fn O圭of L D鬼in 38mlof dfy
T H Y
,
6m m olof N-1iモhio-i轟w a spr epa f ed戚
一隻5
o
- i28
o
C 盛e T38m圭n sモiffi喝 ･ N
一重i毛hie-
呈轟 a nd 2.0 卑g(4.7触 皿 Ol)(80 %ラ of 2 in 3O mi of dry T H Yw a s r e a e毛ed 盛 r 8 O 迅
te mper atば efbf18hrs. T he r e a e由 n r e sidu e w as w o rked up a s 態S 覗ai毛o g王腎e 7O2mg
&
(26 %yield)ofs olid(epim efic mix 旭 e)威t艶 ぬe epin er圭e f ai量o of鑑:β - 6 7:33.
1H-
67
NM毘(C D Cl3ラ:87-94-8･0芝(m , 4 H), 7.7i-7i75(a , 2Hラ, 7.確2- 7.孝9(m ぅ 欄ララ 7.呈6-7.2S(氾 き
2 H),6･42-6･46(モ,1 H,i - 7･85 Hz),6.33-6.3 7(dd,呈HJ - 8.9 a nd 5.8 Hzラ,5.65-5 溺(a ,
lH), 4.9 O-4.93(m ラ呈H), 4.7ト4.76(dd, l弼 ,4.5 8-4.62(dd, l H),3.05-3.呈3宅m 芳呈H)き2.89-
2.93(dd, 2H), 2.79-2･8 6(dad, i H), 1.7 6-1.8 4(m , 2H)ヲ i.37-i.45(fn, 2 Hラ, O.9l-8.94そ嘗,
3Hラ.
13c -N MR(CDC13):8i65.2,i54.6, i 42.8, i40.2,1 32. , i28-1, 1 27.3,i22.3, li9.5,
l ‖.5
,
85.3
,
8i.8
,
75.i
,
64.3
,
3 6.S
,
3 O.i
,
27-8
,
22.4
,
1 3 息 FÅB -M S(m/z):568(EM＋げララ
(C30H2 7N205Ci2:Caleti呈ated fbr M w - 5 67.4(epim efie mixぬf e)).
及' - α -【丑-(2-甘ぬ豆盈Z O ry旦be 汲Z量遊星ぬ 芸Oyl)ト2
'
-de o 濫y由b¢容e(2鮎ラ
Melぬod E
払 atw o- R e cked flask 610mg(1.03m m ol)of3a aiid 0.6rnlofa m m oriafw aie rin9ml
of m e也a n ol w e r e stirr ed ai r o o mte 況Pe r盛tlr efbr 5Ohrs. T he f e a etio n m圭Ⅹ 細 e w a s
c o n c e nなated a nd 也e re sid㍊e w asptlTi茄edby siie agelc oiti m n Chr o m 盈tOgT aP払y wiぬ
C H Cl3tO r e m o v eP
- Chlo r obe n z oic a cida nd 払e n eluted wi也 C H Ci3/ MeO H
(- 9ilラtogiveptir e S Olidwhich w a s r e cTyStailized 鮎m MeO H / Et20く- U 3)to a飽 fd
328mg(Qu a ntyieldラof2触 a s c ol rle s spo wder. mp 177- 17 9
oC. 主監(K Brラ: v - 358O-
3208(br o ad, 0恥 1455, 1 083, iO37, 955, 7 47c m
-i
.
1
H- 棚 R毛C f)Cl3):89.3 3(s, lH),
8.00-8.Ol(m , l H), 7.69-7.71(m , 1 H), 7.26-7.3 2(m , 2 H), 5.45-5･4 6くn , lH
-
), 4･82-
4,8ヰ(m , lH
v), ヰ.3 6-4.4 王(m , i H), 4.19(s, l H), 3.49- 3.5 9(m き 2 H), 3･3 8(s, 2 Hラき 2･43-
2.48(m , 2 H).
13
c-N M R(C D Ci3): 8i55.i, i 賂 5, 1 賂4, 絹3.i, 1 32.7, ま23.2, 1 22･7き
1 22.4
,
I 挽S
,
113.5
,
8 6.9 1
,
8 5.7 7
,
7 8.20
,
61.5 2,39.68. F A B- M S(m/=ラ:3弼【M＋393うぅ
(c15H15N303SK:Ca 血Iated ぬT Mw＋39- 356.36). 甜9.卑D ≡ ＋ 絶 4
o
(a-1ラ C H Cl3ラ･
壬サ ー 現 -毛量一遍密漁Zin毒ぬz oy昔ラー2' -de e琴 曲 鵬 e(2ia)
Åc c o rding 紐 鮎 m ぬ odE, &o m1.02g(i.94m m oi)of 5従 量n 2Omlefm ぬ 弧 Oまa nd
1.2mlofa 琵 皿 O 鼠ia- w 戯e r, 0.4 4g(97 %yield)of 2豊住 W a SObモain ed盈S Wh呈モe s o絶 滅呈ch
w a sr e crystaiま呈zed &o frl ethylaeぬtei ぬyl 盛er(ij2)モo g呈v e c ol rle s s cfyS嘗盈呈s. mp
180-181
O
c(lま毛
3)
mp18呈-182
o
Cラ. 王R(K Br): v - 3287, 2932, 呈6】4, 呈 椀 き 146呈, 86O,
749e m
-i
.
1
H- N M 毘(C D Cl3)潤 .尋5(s,i恥 7, 鰍 7書69(m ,2 H), 7.2 8-7.28宅m 菅 笠Hラ,6･3範
呈Hラ,5.3 2-5.43(m ,l取 4.84-尋.呂5(a,1恥 43 6-ヰ.4 0(m ,王Hき,4･O5(a ,呈H),3･5O-3･57くm ,
68
2H)ラ 2･29-2･3 9(m , 2Hラ･
13
e- N M 温(CDCl3):8ま43-5ラ呈42･8タ ま32･8ラ ま22.7タ 呈2l.7, i 呈9 3ヲ
IiO･O
,
8 7 A. 8 4.4
,
78.5
,
6 呈.5
,
39.§. FAB- MS(m/z∋: 235.1055(【M＋if),(c12Hi5N283:
caletiiaモed fo r[M＋呈】 - 2 35.1083ラ. E民j
19･4
｡
- ＋106.O
o
(c- 呈き C H ∈l3ラ, (li号
3ラE 軸 -
＋106ず5
o
(e -1, C H Cl3).
i' -β-(息-迅 組 Zim皇da z oyl)-2' -de o野 r量bo s e(2呈βラ
FfO m487mgく0･95f W Ol)of5βbytらe m e由od Eフ 216mg(97 %y呈eidラof2量β w as
yielded 琵S White s oまidwhich w a s r e cfyStalliz ed 鮎 m MeOH lぬ ef(- 1/3)to giv e
c olo rle s spris m s, mp 153,5-154.5
o
C(lit
3)
mp 153 ふ154.5
o
Cラ. 圭R(監昌rラ: v - 32S4,
3 110
,
2932
,
1 505
,
1 48l
,
1 3ヰ9
,
1 272
,
110= 059c m
-i
.
1H -N M 温(C D Ci3):88.44(s,
1.7 H-),7.6 6-7.67(rn,2 H), 7･21-7･2 7(m ,2H),3 3 7-6.40(a ,1 H-ラ,4.44-4.49(m ,l H),3.95-
3.97(m , 1 H), 3.6 3-3.6 7(m ヲ 2 H), 2.5 9-2.64(m , 1 H), 2. 賂 2.4 O(fn, l町
13
c -
N M R(C D Cl3):8143.7,141.7,132.9,122.5,12l.8,1呈9.4, 王1i.0,87.5,84.6, 78事6,61.5,
40.0. F A B- M S(m/z): 235.1iO8([M＋1]う, (c12H15N203: ∈ale ulated 鮎 [M＋13 -
235.1 083ラ. [鑑】
19･4
D
-
-2 9.7o(c -隻, C H Cl3),(lit
3)[α]D - -30.5
o
(c-i,C H Cl3).
iラ - 氏 -E2- phe nylbe n 芸inida z野圭ト2' -de o野 r鞄o s c(22鑑)
Ac e o rdingt8 the m e也od E, 昏o m 900mg(i.5 2m m oま)of 7鑑 , 4ヰ8mg(93 %y呈eまd)oぎ
22鑑 W a S Obtain ed. T he r e a ctio n f e S量血e w a s crystaniz ed 鮎m ehio r o良 m i m 哲也 弧 Ol
(- 3/i)to giv e e o呈 rle s s n e edls. mp183-185
o
C. 汲(K Br): v - 3315, 3 058き 2 9紙
1611
,
i46O
,
1383, 1075, 1 025, 946, 745c m
-I
.
1
H -N M 毘(C D Cl3ラ:8S.84-8.87(a , まHき,
7.5 4-7.72(m ,6 H),7 3 ト7.3 6(m ,2 H),6.3 8-6.3 3(m ,ま取 4.91(sきI Hラ,卑.87(s,l鞄 舶6-
4.5 0(q, 1 H), 4.25-ヰ.28(m , l H), 3.6 2-3.7 7(dad, 2 H), 3.6 2-3.77(d蝿 2 H)一
1 3
c-
討M R(C D Cl3):8ま55.3, 1 43.9, 133.9, 壬31A, 131･1, 130･8, 129･9ヲ 呈24･3, 124･2, 120･i,
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